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PREFACE. 

'T^ H E defign of the prefent work is to bring us ac- 
quainted with the nature and end of Mathematics 
in general, and of Geometry in particular : and in the 
execution of this defign our Author has difplayed an un> 
common elegance of compofition, and a moft valuable ftore 
of recondite learning. He is not content with every where 
unfolding the full, and moft accurate meaning of Euclid ; 
but he continually rifes in his dilcourfe, and leads us into 
the depths of the Pythagoric and Platonic philofophy. We 
are furprifed to find an ufe in Geometry, which at prefent 
it is by no means fufpeded to afford. For who would 
conceive that it is the genuine pafliige to true theology, and 
the veftibule of divinity ? This, indeed, is by no means 
the cafe when it is ftudied for lucre, and applied to me- 
chanical purpofes ; for then the foul is neither elevated nor 
enlightened, but degraded and filled with material darkncis. 
Hence thefe Commentaries are alone valuable to the liberal 
part of mankind, who look beyond y^«/^ for certainty; and 
who prefer things defirable for their own fakes, before fuch 
as minifter to the neccflities of life. 

• B Th£ 



PREFACE. 

The tranflation of this work is attended with great 
difficulty and labour ; not only from the fenfe of the phi- 
lofopher, which is always profound, and frequently obfcure, 
but from the great iiicorrcdnefs of the Greek edition, in 
which, exclufive of numberlefs typographical errors, entire 
fentences, eflential to the connedUon, are frequently omit- 
ted ; and in one place two pages of the Latin tranflation 
are wanting in the original, as will be (hewn in our fol- 
lowing notes. Indeed, the Latin tranflation of Francis 
Barocius the Venetian, (Patav. 1560) which was made 
from a variety of manufcripts, is inconceivably valuable; 
for the diagrams, fo neceflary to a work of this kind, but 
which are omitted in the Greek, are here inferted ; and 
the verfioh is every where faithful, and fufficiently perfpi- 
cuous to thole who are converfant in the ancient philofbphy. 
Barocius juflly cautions the reader not to compare his 
vcrfion with the printed Greek, which he obferves is rather 
lacerated than printed ; as indeed, without his tranflation, 
it is impofliblc for arjy one to read the half of this inva- 
luable work, even though he fhould be as perfect in Greek 
as in his native tongue. If I had ndt, therefore, fortu- 
nately acquired this tranflation, which is at prefent very 
rare, I would have by no means engaged in this arduous 
undertaking. Barocius, indeed, gives evident proofs of 
his pofijeflin; the philofophical genius, by the excellence of 
his tranflation, and his preface to the reader; and it is 
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PREFACE. 

greatly to be lamented that he did not adorn his verfion 
with explanatory notes, which this profound work fre- 
quently demands, and which he was doubtlefs well qualified 
to accomplifh. This defed I have endeavoured, as far as 
I was able, to fupply ; and at the fame time have been 
cautious neither to weary the reader by prolixity, nor by 
too much brevity to leave him deftitute of proper infor* 
mation. In the diftribution of the firft book of this work 
into chapters, I have followed the order of Barocius, 
becaufe it is natural and obvious ; and muft beg leave to 
folicit the reader's indulgence for uling the words partible 
and impartible^ differently from their common fignification. 
Thefe words I have generally employed to exprefs the 
meaning of /6t«f«roff *, and «/*i^<.j-»f + i^ the Greek, as 1 do not 
conceive that the words divifible and ifidivijible always 
convey their full fignification. I have likewife ufed quO' 
drangle inftead of fquare, and quinquangle for the word 
pentagon. For if tfiyuvoq be rendered triangle^ why fhould 
not Tt]fayuvo( bc rendered quadrangle? And, is Barocius 
obferves, why, for a fimilar reafon, Ihould not trivliymoq and 
X^iymoq be rendered quinquangle and fexangle ; and fb of 
the reft ? Uniformity is always defirable when it can be 
obtained; and is no where fo neceffary as in fcientifical 
dilquifitions. 

* t> e« Capable of partt. f i. e. Not capable of pant. 

*B 2 It 
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It is likewife neceflary to inform the reader, that though 
I have always endeavoured to give the faithful meaning of 
my Author, yet I have occafionally paraphrafed his fenfe, 
when mod obfcure, and added fuch elucidations of my 
own, as I either thought necefTary to the full comprehenfion 
of his matter ; or which were naturally excited by the fire 
and fpirit of the Original. If it (hall appear that 1 have 
fucceeded in the execution of this work, and rendered it 
intelligible to the lovers of truth, 4 (hall rejoice in my 
fuccefs, and confider my labours fuJfHciently rewarded. 
The applaufe of the multitude I am neither likely nor de- 
firous to gain ; but I am anxious to procure the approbation 
of the difcerning (cw, who know that the age of philofophy 
is paft ; and who cfteem the works of her ancient heroes 
as the moft precious treafures which have efcaped the 
ravages of time. 

TiiiF, indeed, is like a deep and rapid river; whatever 
is trifling and light, is precipitately borne on its furface, 
and what is valuable and weighty, finks to its bottom. 
Hence, the fuperficial obferver colledls nothing more than 
the rubbifli, which it is forever devolving into the abyfs of 
oblivion; while the profound and contemplative genius 
explores the depths of the fiream, and accounts himfelf 
happy if he can gather any of the pearl which its bottom 
contains. Thus the difcoveries of experimental philofophy, 

float 



PREFACE. 

float like ftraws on the furface, while the wifdom of Pytha- 
goras and Plato lies concealed in the depths of the river. 
I am well aware it will be faid, that the reverfe of this 
iimilitude is true; that the modern philofophy is the pearl, 
and the ancient the flubble ; and that the former will be 
celebrated by pofterity, and increafe in reputation when 
the latter fliall fcarcely be known. But let us attentively 
examine the truth of this affertion, and fhut our ears to, 
the un(ubftantial echoes of popular applaufe. Is it rea- 
ibnable to fuppofe that men of fuch exalted abilities, as 
the Pythagoric and Platonic philofophers pbflefled, even 
in the eftimation of their opponents, accompanied with 
the greateft advantages of birth and fortune, and the moft 
unwearied attention, have difcovered nothing valuable, and 
have left nothing behind them, but jargon and reveries ? 
Is it to be fuppofed, that in an age when philofophy was 
almoft adored ; when it was efteemed by kings, cultivated 
by noblemen, and even reverenced by the vulgar j when 
empire was relinquifhed for its purfuit, and every danger 
encountered for its pofleflion : is it to be fuppofed, that 
nothing but delufion was the offspring of fo glorious a 
period, and nothing but folly the reward of fuch generous 
endurance? Or fhall we fay, that the difcovery of truth 
was referved for the age of experiment; and that (he is 
alone to be apprehended in the infinite labyrinth of parti- 
culars ? That (he is to be inveftigatcd with the corporeal 
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fenfes, and noc with the powers of intelled ; and that the 
crucible, the alembic, and the air-pump, are the only me- 
diums of detedion ? If this be the cafe, truth is material, 
and may be calcined, diftilled, and rarefied, like any other 
corporeal fubftancc. It is no longer eternal and immutable, 
but periflbable and flu(ftuating; the phantaftid fubjed of 
fenfible infpedion, and not the fteady and real objedl of the 
permanent energies of fcience. Shall we call this the age 
trf" philofophy, in which talents are proftituted for fuftenance, 
and learning fubmits to the impudence of wealth ? Shall 
we fay that we have ftrengthened the caufe of philofophy, 
by demolifbing her fchools ; and increafed her indepen* 
dcnce, by enlarging the empire of commerce ? Where fliall 
we find the man, who is at prefent reverenced for the pro- 
ftffion of teaching fpeculative truth, or indeed who teaches 
it at all ? Or (hould we chance to meet with fuch an obfoletc 
character, fhall we find him fupponed by the profeflion ? 
It is a well known fadt, that men formerly lived in the 
higheft efteem by its propagation : it is equally as notorious, 
that a man at prefent would ftarve by fuch an attempt. 
Dare we aflert, that the reafon of this difference muft be 
afcribed to the greater liberality, and more philolbphical 
fpirit of the prefent age ? Shall we not rather fay, that the 
period, in which thefe ancient heroes lived, was the golden 
age of philofophy j — a, period fo different from the prefent, 
as to appear fabulous on the comparifon ? For mark the 
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diftinguifliiDg charaderiftics of our inferiority. The great 
ohje6t of aDcieot philofophy, was an accurate fpeculatioa of 
principles and caufes : but that of the modern, is a opn-v 
fufed inveftigation of effc^Ss. And if purfuits participate, of 
the nature of their fubjedts, and caufes are more noble thai> 
eifeds, the ancient philofophy muft undoubtedly be more 
elevated than the modern. Again, the obje<5t of the Pytha- 
gorean and Platonic philofophy was to make its poileflbrs. 
wife aod virtuous ; and to elevate them above the commoia 
fi:Biltie8 and imperfe&ions of degraded humanity ; and .this 
cod was happily accompliihed in its votari^, as their Hvfis 
al>andantly evuice: imt thje objed of modern philofopdbjr^ 
is a promotion of the conveniencies and refinements of lifct 
by enlarging the boundaries of traffic^ and the Math^* 
matical Sciences are fludied folely with a view to this 
enlargement. The defign of the ancient philofophy was 
to remove the cauies of wonder, by contemplating eife^ in 
their cauies : the grand objedt of the modern, is to increaie 
admiration, by attempting to inveftigate.caufes through the 
infinity of particular efieds. So that philofophy, as Mr, 
Harris juftly obfcrves, now ends where it formerly began. 
For either there is no fuch thing as fcience, or if i{s exift- 
ence be admitted, it can never be obtained by experimental 
enquiries ; as theie muft be liable to all the inaccuracy and 
imperfedion of their material fubjedls. 
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In fliort, the philofophy of Pythagoras and Plato will be 
found, when impartially confidered, to contain every thing 
which can enlighten the mind, improve the morals, and 
exalt the character of man. It is built on the fteady bafis 
of truth, and will furvive the wreck of ages. Its founda- 
tion is deep, and its fummit reaches the heavens. It is a 
mighty rock, which modern fyftems may aflail, like a rag- 
ing fea ; but, like ftormy waves, they will only be broken 
about its impenetrable fides. To war againft wi^om is 
folly; for oppofition in this cafe is the deftru<5tion of its 
author. The moderns may, indeed, exped, becauie their 
merit is raifed by the prefent age, above that of the ancientSj 
to appear as giants in the eyes of poflerity ; but they will 
only verify the elegant obfervation of the poet *, that 

Pygmies are Pygmies ilill, though perch*d on Alps, 
And Pyramids are Pyramids in vales. 

* Dr. Young, in his Night Thoughtt. 
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DISSERTATION 

O N T H E 
PLATONIC DOCTRINB of IDEAS, «cc. 



SECTION I. - 

TH E Platonic dextrine of Ideas has been, in afl agot^ 
the deriiion of the vulgar, and the admiration of 
the wife. Indeed, if we coniider that ideas are the moft 
fublime object of fpeculatbn, and that their nature i« 119 
lefs bright in itfelf, than difficult to inveftigate, this opi- 
poiitio^ ia the.condu<5t.of mankind will be natural and 
neceflary i for, from our connedlion with a material nature^ 
our inteUetStual eye, previous to the irradiations of fdeoGC^ 
is as ill adapted to objecfts the moA fplendid of all, <* ap 
the eyes of bats to the light of 4ay ».'* And yet (as I 
prdfnme, it will appear frotu the ^Uowing diicourie), war 
lefs the exiftence of thefe lucid beings is admitted, there 
can be no fuch thing as. fcience ; nor, indeed, any genuine 
knowledge at all. Hence, an enquiry cotxcerning their 
nature and reality, is highly proper, as an introdu<Stion to 
thJe enfuing Commentaries, in wl[iich they are coniiderc^ 
as the ftable pillars 6£ all truth, suid the prolific prind^^ 
of the univerfe. 

• Sec book ihe fecond, of Anfiotte^ Mttipiiyfici. 
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ii DISSERTATION on the 

But previous to this enquiry, it is proper to obierve, that 
Plato was not the inventor, though he was a ftrenuous af- 
fertcr, of ideas ; for, in the Sophifta he affirms, that ideas 
were the difcovery of men who excelled in wifdom and piety, 
and who contended for an invilible eflence. Diogenes JLa- 
ertius, indeed, aflerts, that Plato received the do<5trine of 
ideas from Epicharmus. But Epichaniius was not their 
inventor, becaufe Pythagoras, and others of ftill higher an- 
tiquity, were well acquainted with ideas ; fo that it may be 
affirmed, with much greater truth, that Plato was inftrudt- 
^d in.their nature by Philolaus his preceptor, and the dif- 
ciple of Pythagoras. For Pythagoras, after his myflerious 
manner, fignified ideas by numbers. But, prior to Pytha- 
goras, Orpheus was an afferter of ideas, and called Jupiter, 
or the demiurgus of the world, " the idea of all things.** 
And, according to Syrianus, the mundane fphere, celebrated 
iij Empedocles, is no other than the ideal world ; fo that 
the dodtrine of ideas is as ancient as that of wiidom 
itfelf. 

But to begin with our enquiry : in the firft place, with- 
tiiit uniyerfals there can be no fcience ; for the flowing and 
perifhing nature of particulars is perfectly foreign from 
tliat ftability and duration which is requifite to objects of 
inyariable truth. Neither is it poffible, that infinite indi?- 
Tiduals can exiil without the fubfiftence of one caufe endued 
• with infinite power; for all multitude muft necelTarily ori- 
ginate from one, and muft refemble its caufe in as great a 
d"egrce of perfedlion as its nature can admit r by a dif&ifed 
infinity, fhadowing forth that infinite power which fubfifts 
in indivifible union. Hence, if this be the cafe, and if 
^finite men, horfcs, and a multitude of other univocak, 
are produced in an infinite time, an unity of infinite power 
mudk be the fource of each,, according ta which they are 
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generated in a terminated manner to infinity in the uni- 
verfe. Again, all animals are tranfmuted from that which 
is in capacity (i. e. feed), into energy. But if this be true, 
it is requifite there fhould be fome animal in the univerfe, 
fubiifting in ever-vital energy, which may call forth that 
which is concealed in dormant capacity, into perfect adtu- 
ality. Thirdly, the celeftial orbs would not perpetually 
revolve in the fame fpaces, and after the fame manner, 
unlefs one and the fame univerfal number, or idea, rtlled. 
in each. So, likewife, there is a natural number in every 
animal; or thofe of the fame fpecies, would not always 
(when perfedl) be diftinguifhed with the fame invariable 
organs ; nor would they be fubje<5t to puberty and old age, 
at the fame time, unlefs they were detained by the fame 
meafure of, nature. Befides, the participation of univerfals, 
is evident in every fenfible object. Thus, the rational na- 
ture is united with every individual man. Thus, animal 
fubiifts iii a lion and a horfe, in a man and a dog. And 
thus the pentad, or number five, is participated in the five 
fingers, and the duad in the nofirils, eyes, hands> and feet. 
But fince thefe do not fubfift without a caufe, but are per- 
fe<5ted by certain determinate natures, it is neceflary there 
ihould be an univerfal animal, in the whole of nature, fe- 
jxirate from fenfibles, by means of which this fenfible ani- 
mal is generated. And that there fhould fubfift in nature 
a })entad, through which the hands are always adorned' 
with that number of extremities; and a duad, from which 
the two eyes and noftrils are derived. But if nature does 
not poflfifs thefe numbers from herfelf, as flie Is not the firft 
caufe of all, but derives them from another caufe, in the 
fame manner as matter from nature, it is neceflary there 
fiKmld be univerfals and nnmbers prior to nature, fubiifting . 
in far greater purity and perfe^on. • ,, 
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9* Again, we may deiftonftrate the eKillence of ideay 
a& foUows ; if the Deky, in fabricating the viniverfe, ope-r 
sated efientially (and there is no other way in which we ca» 
conceive hiiri to ©iterate), he muft fabricate the univerfe,, 
aA linage of himfelf. But, if tliis be the cafe, he contains: 
in hitnlelf, in ihe manner of an exemplar, the caufes- of 
the ^iverfe; and thefe caufes are no vother than ideas*; 
Belides, this coniideration is not to be spitted, that the 
perfect muft neceffarily antecede and jM-efide over the im- 
perfe^ ; unity over multitude ; the impartible over the 
partible ; aiid that which is perpetually the fame, over that 
which admits of variation and change. From whence it 
may be inferred, that things do not originate from bafep 
natvffes, but that their gradual prooeflions end in thefe ;. 
and t^at they begin from the mod perfe^, b^, and moft 
beautiful natures. But let us purfue \his reafonitig more; 
mmutely, as it afibrds the ftrongeft arguments for the ex^^ 
iftence of ideas. 

When the Deity fabricated the various fpecies of animals^ 
and beftowed on them the different fenfes, it was doubtlefsr 
wkh a view to the benefit of their poffeflbrs,' as he forefaw,J 
that without thefe, the animal could neither provide for its « 
own fuppcHt, nor defend itfclf from furrounding dangers» . 
But may we not enquire from whence this previous percep- 
tion originated ? For it is not to be fuppofed, that he firft 
made animals deftitute of fenfes, and fo, being admonished 
by their fudden dcftrudion, afterwards aligned them to 
their nature. Shall we fay, this fore-knowledge was the. 
refult ef a reafoning procefs ? But then, we agwn aflc, Whatf. 
were the principles of this" ratiocination ? For if they ori- . 
ginated from other realbnings, it is neceflbry, at length, to. 
arrive at ibmething prior to thefe difcurfive operations^ on., 
which they ultimately depend; fince all refifoning muft^ 
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Be ibiiaded on indemonftrable priaciples. Was feafe, theity- 
©r iatelle^t the principle of this previous perception ? But 
fcnfej in the prefbnt inftance, had not then a being, for it- 
oould not exift prior to the animal nature : it was, there-r 
fore, intellect. But if intellect be the jepofitory of cerraia- 
propofitions, and' the condufion be-rcience, it muft follow, > 
tixat there could not then be a confultation of any thinjg^ 
fenfible. For the principle and the conclufion muft both,^ 
depend on fomething intelligible.- Befides^ may we not 
3fk,.liow fuch a habit of thought arofe before the exiftence 
of a fenfible nature I It is abfurd inthe extreme,, to fay. 
from chance, and- to refolve it into afudden volition of the 
©eity, is an ^lertion that may, indeed, fatisfy vulgar 
xninds) but can by no means qviiet the reftlcfs fpirit of phi- 
Ibfophical inveftigatiou. . Since, . to fuppofe the caufe of tho 
Tiniverfe, adtuated by fudden volitions, is to place him on, 
a level with the vileft natures', and fubjeA hitoto the irrai- 
tional impulfesof the brute. Hence we infer that the 
formation of animals, and by the fame arguments of the 
world, was not the refult of. any reafoning ppocefs. For,:, 
indeed, argument and foreknowledge cannot with propriety 
be attributed to the Deity ; but when they are afcribed to 
him, we muft confider.it as nothing .more than an indica-- 
tion of his conftituting particulars,- in a manner fomewhat 
fimilar to the providence of- a wife man, , in inferior con- 
cerns. For, in fubordFnate natures, whofe operations can-^- 
not take effedc prior to enquiry, reafon is neceflary, on ac- - 
count of the inferioridy of that power which preced^es the 
reafoning -energy. . In like manner^ foreknowledge is ne- 
ceflary, becaufe a power is wanting to its pofieflbr, which ■ 
might render him fuperior to its ufei For ' foreknowledge 
is directed to this end, that one particular circumftance may 
take place in prefereooe -to anothec Butif it be.requifiter 
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that every energy in the Deity ftiould be void of defeA, anfl 
if it is not lawful that any thing fhould be prefent with 
him, which is not total and univerfal, it is iieceflary that 
all things Ihould be contained in every thing eflential to the 
nature of the Deity. Hence, fince even futurity is with 
him prefent, there is nothing in him pofterior; but what 
is prefent in him becomes pofterior, by its participation in 
another. If then futurity be prefent with the Deity, it is 
neceflary it fliould be fo prefent, as if foreknown in a pof- 
terior nature ; that is, in fuch a manner that nothing may 
be wanting to any being ; and that is, laftly, fo that every 
thing may be complete. 

Befides, reafoning cannot, by any means, belong to an 
eternal effence like the deity ; for if this be admitted, he* 
muft be forgetful of his former operations. And if, in 
confequence of reafoning, he produces more perfect natures 
afterwards, his works could not be perfectly beautiful be- 
fore : but if they were beautiful before, they muft be. co- 
exiftent with their caufe, i. e. they muft be eternally beau- 
tiful, antecedent to the reafoning energy. Again, if we 
fuppofe the fupreme intellect, the demiurgus of the world, 
to operate by enquiry, his energy could not be fpontaneous, 
and truly his own; but his effence would be iimilar to that 
of the artificer, who does not derive his produ<5lions from 
himfelf,. but procures them as fomething adventitious 
by learning and enquiry. But if the univerfe was not 
formed by deliberation, it muft be co-exiftent with its 
caufe, and refide in his effence ; for if it be not co-exiftent 
there muft have been fome particular time, in which its 
artificer determined on its production; and this determina- 
tion muft have been the refult of a reafoning procefs, con- 
cluding that it would not be good to produce it before that 
particular time, (from whence, by the way, we infer the 

eternity 
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eternity of the world.) And if the univerfe be cd-exiftent 
with its author, it mull perpetually emanate from his na- 
ture, and be dependent on it, like the ihadow on its form- 
ing fublUnce. But in this cafe, its archetype muft be 
contained in the eflence of its author ; for every caufe is 
that primarily,, which its efFedt is fecondarily. And hence 
we infer,, that if the fenfible univerfe be replete withforms 
of every kind^ the exemplars of thofe forms, muft fubflli 
in immaterial perfe<Stion, in the artificer of the world. 

Ifthis fenfible world, then, be formed according to the 
exemplar of that which is intelligible ; may we not (ay,- 
with the great Plotinus, that it is requifite univerfal animal 
fliould there primarily fubfift in perfe<5l vital energy, con- 
taining all things in its omniform eflence. <' Hence (fays^^ 
he *) the heavens are there a divine animal, replete with 
iileal ftars. Earth toa does not there fubfift folitary, but 
is much more vital than this corporeal earth, for it is full 
of intelle<5lual life. The fea too is there,, and all water 
ibbfifting in life, and an ever-abiding ftream. For how 
is it pofiiblc that any thing, not vital, can be the progeny 
of life itfelf ? He,, therefore, who enquires from whence 
animals originate in the intelligible world, might as well 
enquire from whence all life, and foul, and univerfal intel» 
le<St, arofe. For here there, is nothing indigent nor defe<ftive, 
but every thing is perfe<5t and exuberant. Here they all 
flow from one fountain,, not as from a certain ipiiit, or 
heat, but as if" from an univerfal qpality, pofleflling , and-- 
prefervingin itfelf, all qualities ; fuch as fweetnefs, accom-- 
panied with fragrance, of fmell, the vigour, of wine, and the 
ftrength of all juices, bright colours,, and whatever is per- 
ceived by the tafte.'* 

♦ • EniMSMi vi. lib. viii 
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3. Such then are the arguments ^hich the Katonic phi- 
lofophy affords in defence of ideas ; the exiftence of which 
i\^as fo evident to Plato, that, in the Sophifta, he compares 
-thofe who oppofe the friends of ideas to the giants of old, 
warring, as it were, on celeftial fouls, and fucli as are engage 
ed in fublime inveftigations. Let us now confider to what 
univerfals thefe kicid beings are confined ; lince, according 
to the Pythagoreans and Platomfts, there are not ideas of 
all univerfal conceptions. ^* For, in the firft piace (fays Sy- 
rianus *), there are no ideas of things evil and bafe, becaufe 
thefe fiibfift in nature rather by a privation and abfence of 
ideas. And^ on this account, they are faid to exift contrary 
to nature^ Nor, fecondly, of negations, for thefe are de- 
ftiTiiftive of the bound and limitation which is attributed 
io every thing from the unifying and comprehending na- 
ture of ideas ; and hence, feparation is rather the refult of 
•imaterial infinity than of that which is formal or ideal. 
T^ov agaiuj are there any ide^ of things which at different 
times receive a variety of conditions. For thefe participate 
.of tranfiiiutation from a moveable caufe, but not from the 
immoveable and ftable illuftration of ideas. Nor again of 
parts, fuch as the hand, head, fingers, and the like. For 
the caufes of things exifting entire, produce whole fpecies 
and forms, not divided about the parts of thefe, like the 
reafons of natui-c. But neither did thefe wife men place 
in inteire(5l the determinate caufes of accidents in bodies, 
fuch as fweetnefs andwhitenefs. For they confidered that 
natural reafons were fufficient for the produiSlion of acci- 
jdents. Nor again, of compofites, as of a wife man. For 

* In hit cofnmeDtary on the id, i^th, and ijtli books of An(lotle\ Metaphyfics, page. 
€o* A Latin tranilation only of this invaluable viork is extanc ; but I haTet<|^rtunately a 
.«opy in my pofltfliony with the verHon every where ccrrcAed by the learned Thomas Gale, 
jwd with large extraifts from .the Credi. 
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fince ideas are fimple, they prelide over the limple effence 
of every thing. But the compofition and divifion of things 
is the bulinefs of our intelledt ; ideas, at the fame time, 
and that intelledtion which is co-ordinate to ideas, being 
exempt from all thefe, on account of fuperlative fimplicity* 
Neither, therefore, muft we eftablifli ideas of things ge- 
nerated frpm diffimilars, fuch as mules; nor of fruit pro- 
duced by engrafting from different trees. For all thefe 
have a pofterior and adventitious generation, and are not 
the work of nature alone, nor of nature proceeding ac- 
cording to her own reafons, but, as it were, compelled to 
labour contrary to her own determinations. Hence it is 
manifeft, that all art, which imitates nature, and alone 
minifters to the ufe of mortal life, is feparated from the 
caufe of ideas. But neither are the works which, depend- 
ing on the purpofe of the foul, are perfected by a concourfe 
of many caufes, and which we are accuftomed to call the 
operations of fortune, to be conjoined to the caufe of ideas. 
For things which are there perfected, are eternal, and fub- 
iift perpetually the fame, free from the nature of contin- 
gent events. It remains, therefore, that ideas muft be 
confined to univerfal and perfedl effc^nces, and to whatever 
confers to their natural difpofition ; as for inftance, to man, 
and every thing perfe<5live of man, fuch as wifdom and' 
virtue. For ideas exifting as the generative and energetic* 
caufes of the perfection of every thing, diftribute being 
to effences, and convert them to the inexhauftible plenitude 
of their own omniform natures." 

4. But let us now confider the nature of numbers ; for. 
as every form is a number, according to the Pythagoreans *, 
a Speculation of this kind muft afford no fmall light to the 

• Sec Produs on Plato*« Thcolo«;>', p. 226. 
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arduous inveftigation of ideas. Will it not, therefore, be 
proper, in the firft place, to enquire, with the great Plo-^ 
tinus *, whether multitude is not a departure and diftance 
from oftex fo that infinity itfelf is a feparation from unity 
in the extreme, becaufe it is no other than innumerable 
multitude ; that on this account it becomes evil ; and that 
we contracSt a iimilar nature when departing from intellect- 
tual unity, we are divided by fenlible multitude? For- a: 
being then properly becomes many, when no longer able to 
remain colle<a;ed in itfelf, the fame, it is diffufed abroad, 
and thus, being difperfed, is varioully extended ; fo that 
wheuj, by diffufiori, it is abfolutely deprived of unity, it 
becomes perfe(5k multitude, deftitute of that univerfal ce- 
ment, which imites one part with another. » But whenever 
^le conciliating one is prefent, then that which was feat- 
tered and difi^ed, becoming permanent by its bounding 
power, pafCes into magnitude. But if any one fhould deny 
the fubfiftence of unity, afferting that one is no where to 
be found, which is not fome particular one ; and ihould 
hence affirm, that what is called one abftra^tedly, isonlf 
a certain affection of the foul towards any being ; we alk,, 
what prohibits the appellation of efience, from being no^ 
thing more than an affediion of the foul, and confequendy 
the exiftcnce of l/eiagj a delulion ? For we predicate unity 
of particulars with as great propriety as being. I am. 
well aware, that philofophers of the prefent day wDl an- 
fwer, that we have an evident proof of the reality of being>, 
from its agitating the foul, and becoming apparent in the 
phantafy : to which we reply, that in like manner, the 
foul is agitated, and the imagination influenced about the 
tne. For every individual as much excites the perception. 
iif one, as of beings 

* £aacad.Ti. lib. 6» . 
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BeJideS) it is neceflary to enqnire whether we behold 
this paflion and conception of the foul, as one or multi- 
tude. And again, when we fay not one, we do not then 
poflefs one from the thing itfelf ; for we fay that one is not 
contained in that individual. And hence w€ muft poflefs 
one in our own nature, and this muft relide in the foul, 
feparate from that which is denominated fome particular 
one. But here it may be objefted, that the one we poflefs 
is received from externals, and is nothing more than a. 
conception of the mind, produced by the thing itfelf. For 
it will be faidji that as multitude is nothing befides a num- 
ber of individuals, which are called many, fo one is nothing, 
befides one thing; and is formed by thought feparating 
that one particular from others. To tlijs we reply as 
follows : 

How can it be confonant to reafon to fuppofe that the 
conception of one arifes from the fenfation of fome one 
particular fubje<5l ? For one particvdar man, who is dif- 
ccmed by fenfe, is by no means the fame with one itfelf> 
iince, if this were the cafe, thought could never predicate 
one of that which is not a man. Beiides, as cogitation^ 
on beholding the different pofitions of things, affirms that 
this is here or there, fo when it perceives an individual, it 
pronounces one ; for that paflion is not vain, nor doe& it 
affert one of a non-entity. Nor muft we think it predicates 
one, becaufe this individual is different from, another; for 
when cogitation affirms fuch a thing is this, and not an^r 
other, it declares, in the mean time, that the other is ofUs» 
Likewife when it affirms that any thing is this aloni^ it 
then declares, that what is alone is one: on which account, 
it predicates one, jwior to alone. Befides, if there be mul- 
titude, it is neceffary that one (hould antecede; fince when 
it predicates manyy it pronounces more than one. And 
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when it affirms that an array contains a multitude of men, 
it conceives the foldiers reduced to one order^ 

For thought, indeed, does not permit multitude to 

remain perfedl multitude, deftitutb of the conciliating 

power of unity ; in which very circumftance, the fubfift- 

r^ ence of one is evinced ; for acutely and fwiftly perceiving 

the one which refults from order, it reduces the nature of 
the many into one. Befides, we affirm that a houfe and 
an army are each one, but that a houfe is more one than 
an army, on account of the continuity of its parts. If there- 
fore, one is contained more in that which is continued than 
in that which is difcrete, and ftill more in what is perfedlly 
indivifible, it is evident that tJbe one is a certain nature, and 
has a real being. For it is^ impoffible that the more and the 
lefs fliould take place among things which have no fubfiftence* 
If then it be not poffible to underftand any thing without one 
or two, or fome other number, it is by no means proper 
to deny exiftence to that, without which we cannot com- 
prehend the exiftence or properties of any being: but.it is 
requifite that nature ihould antecede all difcourfe, and intel- 
ligence, which is every where neceflary to their exiftence^ 

Again, if unity has no real fubfifteiice^ and is nothing 
more than a name or conception of the mind, it may be 
deftroyed without the deftrudlion of its fubjecft. The unity^ 
therefore, of a houfe may be taken away,, without the 
ruin of a houfe. But if a houfe is nothing more than 
certain materials, reduced into one form, this is impoffible.- 
And, on the contrary, the alteration of that fubjedt, of 
which unity is predicated j can make no real- alteration in 
unity (on this hypothefis) any more than the death of a 
man can affeA his name. When, therefore, a body, of 
" "^-^irlucli. one yi2& predicated, is divided into a multitude of 

partsi^ 
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parts, there is no real alteration made in the unity of the 
body, becaufe unity is nothing more than a name. 

' It was in confequenee of this reafoning, and perceiving 
that unity was participated by every beings that the Py- 
thagoreans placed a fuper-eflential one at the top of the 
tmiverfe, intelligibly abftradted from all beings in limplicity 
and excellence of nature. For they confidered, that unlefs^^ 
there was a felf-fubfifting one in all things, there could 
neither be univerfals nor particulars. Not the firft, be- 
caufe they are by nature orre and many. But it is requilite 
that the one itfelf, fhould prefide over that which is not 
one alone. Nor again, the fecond, becaufe they are many 
and one, (that is, they participate more of multitude than 
unity, and- their nature is> determined more by the many 
than the one.) And becaufe of things in participation, 
nnlefs an unparticipated one is added, there can be no 
caufe of union to beings; in the fame manner as the caufe 
of effence to beings, is taken away by thofe who deny that 
Being itfelf, is the principle of all effence. For as the 
good itfelf, is the one principle of good to the univerfe, 
and is nothing befides good; and as a felf-motive nature, ^ 
which- is, nothing befides felf-motion, is the caufe of mo- 
tion to all things ; fo all things proceed from being itfelf,- 
and all united natures receive their union from the oncy, 
abftra(5ted from all things* 

Hence (fuch is the abfolute dominion of unity), conti- 
nued quantities would have no exiftence without its parti- 
cipation X for when they are divided, fo far as they lofe 
unity, they change their being into forhe other form. 
Hence, the bodies of plants or animals, which aa-e each of» 
them one, when they fly from unity, and are diflipated^ 
into multitude, immediately lofe the effence they formerly 
Ijoffeffed, and become fomething elfe ; which new ftate of 

being. 
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being they likewife poffefs fo far as they are one. Add too, 
that health then flourillies in the corporeal frame, when 
Jjie body is conciliated into one ; then beauty flouriihes, 
when the power of one connects the members into propor- 
tion and confent ; and then virtue reigns in the foul, when 
the foul is reduced into -one fimilitude with that which is 
divine. 

5* But let us now inveftigate the nature of numbers. 
jMl number, according to the Pythagoreans, originates from 
unity and the indefinite duad; the firft having the relation 
of form, and the fecond, that of matter to all the orders 
of numbers. But they likewife divided number into two 
•kinds, effential and monadic. The eflential number they 
confidered as firft fubfifting in the intelligible world, toge- 
ther with being, and from thence diftributed into all the 
various gradations <yf forms. But the monadic, or that 
which is compofed from certain units, they juftly conli- 
.dered as nothing more than the image of eflential number. 
And with refpedl to the numbers which the human foul 
participates, thefe from its imperfedt condition have a 
middle fubfiftence ; i. e. they exift in a vital, gnoftic, and 
Speculative, but not in an operative manner. Hence, 
when receiving one thing with another, we affirm, that 
Ahey are two, as a dog and a man, or two men; or when 
we compute more than two, as ten, and fay that there is 
a decad of men, this number is not eflential to the two or 
ten individuals, nor is it to be conceived as fubfifting in 
ienfible natures ; but it is purely quantity. But when we 
diftribute this ten, into units, we produce the principle of 
quantity, and generate a fubjeft in opinion *, capable of 

parti- 

^ In gWing monadic number a fubfiilcnce in opinion, I have followed the diflribution of 
Pfodut, in the conclufion of hit comment on a point ; and, I think, not without fufiicient 
XCMton* for fince monadic numberi .are more unmaterial than geometrical linct and figures^ 

they 
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participating the eflential decad of our foul. But when^ 
confidering man in himfelf^ we affirm that he is a certain' 
mmaber, as the duad, compoffed of animal and rational, 
we do not obferve one mode in this predication; but ib 
far as by a difcurfive operation of the foul, we numerate, 
we effedl a particular quantum ; but fo far as the fubjedts 
are two, and at the fame time both one (fince one fills the 
effence of both,- and in both unity is contained), we pror- 
nounce another, and. an effential number: and this dtiad 
is not of a pofterior origin, nor alone lignifies a certaitt' 
quantity,- external to the fubjedt,, but a duad fublifting in 
the efience of man,, and containing his nature. For here^ 
we do not produce a number by a difcurfive operation,, 
while we purfue effential natures. But when we number" 
any ten things^ which are not corinedled by any conciliating 
unity, like a choir, or an army, then this decad, which ' 
we predicate of the ten particulars, fubfifts alone in our 
numerating foul, which renders the ten individuals in- 
opinion, a definite quantum. But in a choir, or an army^ - 
eflfehtial number is participated exclufive of that which 
fubfifts in our foul. And if it be enquired how number* 
fubfifts in the human foul, we muft fay, that the foul, by 
Her felf-moving energies, procreates number, . while fhe 
numerates, . and by this energy, caufes the exiftence of 
quantity ; in the fame manner as in walking, we give rife 

ihty muft haye a. more immaterial fubfiftence. But as they are correfpondent toinatter» they 
cannot refide-in the'^iTentiai rcafons of the foul ; nor can they fubfift id the phantaiy, becaufe 
they arc faperior to geometrical figures. It remains, therefore, that we rauft place thtm between ■ 
IWraMty or cogitation^ and the phautafy ; and this middle fituation h that of opinion. For 
cogitation, which Plato defines, in his SophiOa, to be an inward difcourfe, without voice, is 
an energy of the rational foul, extending itfeU'froin pfopofitions to conclufiont. And, accordin|r 
to Plato, in the fame plp\e,vopinion is the filent a0ii*mation» or negation of JU>ei«, or thought. « 
Hence, fays he^ ** opiimVn is the conclufion of cogitation; but imagination, the mutual mix* - 
tiirc of fenfe and opinion." So that opinion may, with great propriety^ be faid to contain ^ 
nwnadic number, to which it bears the proponion of matter* And hence thereafon k obviouf^ , 
why the Pythagore^nt calkd the duad opinioD- . 
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to a certain motion. Thus, monadic number, or a col- 
le(5tion of units of various kinds, fublifts in oj^nion, in a 
maRiier correfj^wndent to that of geometrical figures ; and 
by ttiis means participates the eflential number of the fauU 
For as a triangular figure in the phantafy, is tlie recipient 
of a triangular nature, or of triangle itfelf ; fo every three 
Ainits in opinion, receive the eflential triad of the foul, and, 
i>y this means, from a definite quantum. 

In fliort, as in every being we may difcern the refem- 
4>lances of matter and form, fo in the pentad, or any other 
number, the five units, which are the fubjedl of partici- 
fiation, and the quantity of the number, originate from 
-the duad ; but the form, that is the pentad itfelf, from 
unity. For every form is an unity, which unites its fidyecSt 
quantity, and connects it with its ideal fpecies. It is, 
therefore, requifite to underftand, that the two principles 
of mathematical numbers are refident in our fouls, with 
which every mathematical number is co-exiftent ; I mean 
xinity, comprehending in itfelf all the forms of numbers, 
and which correfponds to unity in intelleftual natures ; and 
the duad, endued with a generative power, of a formlefs 
nature, and of infinite virtue ; and which is called bound- 
lefs, on account of its being the image of never-failing 
and intelligible duality. Hence, the unity of the foul^ 
with a never-ceafing energy, continually diftinguilhes and 
forms all thiB orderly proceffions of her numbers, fuff'ers 
no vacuum to intervene, and leaves no quantity formlefs 
and innumerable. Hence too, no eflential number of the 
foul, as for inftance, the pentad, is compofed from fub- 
fiance and accident, as a white man ; nor from genus and 
difference, as man from animal and biped; nor again^ 
from five unities mutually touching each other, like a 
buwdje of wood ; nor from things mixt, like water and 

wine, 
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wine, nor from things fubfifting by pofition, in the man^ 
ner that ftones conipofe a houfe ; nor laftly, does it fubfift 
Kke things numerable ; for it is^ not becaufe they are 
compofed from indivifible units, that they poffefs any thing, 
befides units. For many points are indivifible, yet quan- 
tity is not produced on this account ; but becaufe they 
participate of two natures, the one correfponding to matter^ 
and the other, to form. Laftly, it is not proper to fay^ 
that the number feven (and fo of any other number), is 
compofed from the triad and the tetrad; for units, indeed^ 
compofed with units, form a fubje6t adapted to the recep- 
ticMi of the heptad, or the ideal and effential number feven; 
but the definite numerical quantity feven, is formed from 
fb many units, and the ideal heptad. Hence, as the foul 
of the fliipwright gives form to the timber, from her 
inherent art; fo the numerative foul, from the unity 
endued with the relation of a principle which flie poffeffes, 
gives, form and fubfiftence to all her inherent numhcrsc 
But there is this difference between the two, that the fhip- 
wright's art is not effential to our nature, and requires 
manual operation, becaufe it is converfant with fenfible 
matter; but the numerative art is effentially inherent in 
the foul, and is therefore prefent with all men, and poffeffes 
an intelleiStUal matter, which it eafily forms without the 
aiiiftance of time. And this, perhaps, is what deceives 
many, who think that the heptad is nothing more than 
feven units. For the imagination of the vulgar, unlefs it 
firft perceives a thing deftitute of ornament, and after- 
wards the operations of the adorning artificer fupervcning 
its nature; and laftly, beholds the thing perfect, and in- 
vefted with form, cannot be perfuaded that it poffeffes 
two natures, the one formlefe, but the other endued with 
an energetic and forming jxDwer. 

Vol. I. c And 
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And here it is neceflary to obferve, that though unity is - 
the form of all arithmetical forms, yet it is chiefly the 
form of the decad. For what imity is fimply to all the 
feries of numbers, that the decad is to the following hun- 
dreds, thoufands, and milUons; from whence, according 
to a fecondary progreffion, it is denominated unity. As 
intelledl, therefore, is the form of all things, but efpecially 
of the foul, fo imity, though it is the idea of all numbers, 
yet efpecially of the decad. But the reafon why the Py- 
thagoreans extended ideal numbers no farther than ten, is 
becaufe this number is the ultimate perfe6lion of beings,, 
containing all things in its omniform nature. For all- 
proportion fublifts within the number ten ; the arithmetical' 
in a natural progreffion of numbers from unity ; the geo-- 
metrical in the numbers i, 2, .4, and i, 3, 9, and the 
harmonical in the numbers 2, 3, 6, and 3, 4, 6* And 
fince the caufes of all things are contained in numbers, as 
far as to the decad "^-", it is fuperfluous to fuppofe exemplars, 
of the following numbers. 

If it fhould be alked in what manner we muft conceive 
number as fubfifting in the inteUigible world, we anfwer,, 
with the great Plotinus, that we muft conceive it as fub- 
lifting in being itfelf, with a power of impelling it to the: 
production of multitude. ^^ Hence (fays he^ Ennead vi.^ 
lib. vi.) number is either the eilence or the energy of being, 
and. animal itfelf, and intellect is number. But, perhaps,, 
we muft call beings number united (of^ftoV 7iva)[jLivog)y but 
beings, number evolved, or unfolded ; (l^iXfiXerfiivoi a^iQfioqy 
intellect, number moving in itfelf; (a^idfik ev iauT« Tuv^iJLBwoqy 

*AdayaTo( rt dio< urni yvytunf mO^tfWi* 

Syrian, in Meta. Ariflot. p. iij. Gr. 

i. e. (Accordirtg to the Pythagoreans) " (he immortal godi and earth-born men, call the:. 
Tcaenble decad, immutable and unwearied^'* 

andi 
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and laftly, animal, number comprehending (d^GfAog v^iix^v.^) 
It was in confequence of this reafoning, that the Pytha- 
goreans called ideas numbers ; becaufe the gradual evolution 
of thefe from ineffable unity, produced all the beautiful 
variety of forms. Their exalted conceptions of numbers, 
likewife, originated from the fame fublirae theory. Hence, 
* Pythagoras, in the facred difcourfe, calls number *^ the 
ruler of forms a7id ideas'' But + Philolaus, ^^ the com^ 
manding and felf-begotten contahier of the eternal duration of 
mundane concerns.^' And % Hippafus, and all thofe who 
were called diascrfjLOiTtKo] (or fuch as were yet under the pro- 
bation of the quinquennial filence), " the firjl exemplar of 
the mundane fabric^ and the judiciary injlrument of its 
-artijicer.'' 

6. And here I cannot but take notice, with regret, of 
the very unphilofophical miftake committed by that great 
mathematician Dr. Barrow § : I fay, with regret, on account 
of the extraordinary obligations I am under to his writings, 
for ray proficiency (whatever it may be) in mathematical 
learning. But refpedt muft yield to the truth. " Unity, 
fays he, is not indivifible. (For how ex. gr. can -j- added 
to ^ be equal to unity, if unity be indivifible and incom- 
pofed, and reprefent a point) but rather only unity is 
properly divifible, and numbers arife from the divifion 
of unity.'' Here the Dodtor evidently confounds fcnfible 
units, which are the fubjedls of vulgar pradlical arithmetic, 
with thofe units which are the objedts of fcience. E\(,iy 
individual fenfible objedt, is indeed an unit, fo I'ar a^ i^ 

Vit^ Syrian, in Aiift. M«a. f 

+ <I>*>.4Xato5 6C| TKi rZ» KCcuir.Zf almiai cixuoir.^ t»5> k^xz tr^t^ff^a* x«» uviTyv.ri avto^r,t i , <,- 
«rt>9 cr^tf^fA9»i Syrian, in tojcm loco. 

fc^iTiKcv Kccuttcy^ ^i5 tpa»7f. Jamb, in NicoiiULch. Ailth. j/ . 

§ In hi» MatbcmacicAl Lc^lures, psge 48. 
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participates the conne<Sting and conciliating power of an 
imnaaterial one : but the unity which Hands at the top of 
fpeculative arithmetic, is perfecStly indiviiible, or arithmetic 
would ceafe to be a fciencc. The truth of this is evident 
from Euclid's definition : " Unity (fays he) is that accord- 
ing to which each of the things which are, is called one.^ 
But if unity be a compofite, the definition is falfe ; lince a 
compoiite, or a certain multitude, can never be the caufe 
of unity, but the contrary. And that this immaterial one 
Itibfifts in feniible natures, has, I hope, been fufficiently 
proved in the preceding part of this difcourfe. But the 
Platonic Theo "^ of Smyrna, fully eftabliflies the indivilibility 
of unity, as follows : ** Unity is terminating quantity, the 
principle and element of numbers, which remains undi'- 
minifhed by the moft immenfe multitude of fubtra(5lions, 
and being deprived of all number, continues firm and fixt, 
becaufe it is impoffiUe for divifion to proceed beyond the 
bound of unity. Thus, if we feparate any one corporeal 
fubftance into parts, the one again becomes many ; and by 
fubtraiSling the feveral parts, we end in one part ; and from 
this remaining part, again divided, arifes multitude ; and 
by taking away every part, we again arrive at one. So 
that oney confidered as one^ is incapable of diminution, and 
perfe6tiy indivifible. On the contrary, every number is 
diminifhcd by divifion, and is feparated into parts lefs than 
itfelf ; as the number 6 into 3 and 3, or into 4 and 2, or 
into 5 and i. But unity in fenfible particulars, if divided, ' 
is diminifhed after the manner of body, and by fedion is 
diflributed into parts lefs than itfelf: but it -receives in- 
creafe after the manner of number ; for inflead of the one,, 
multitude is produced. In this fenfe, therefore, is unity 
indivifible ; for nothing is divided into parts greater than 

* Id Arubmcl* p. 23* . 
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itfelf. But that which is cut into parts greater than the 
whole, and into parts equal to the whole, is divided as 
number. Thus, for inftance, if any one fenlible body is 
divided into fix parts, t,i, i, i, i, i, thefe fhall be 
equal to the whole ; but by a fecSlion into 4 and 2, it is 
divided into parts greater than the whole, confidered as 
one ; for 4 and a confidered as numbers, exceed unity, and 
the body was fuppofed to be one. Unity, therefore, as 
number is perfedtly indivifible. But unity is called by the 
Greek word fiovotq^ only, or alone, either becaufe it remains 
immoveable, and does not dcfert itfelf, nor furpafs the 
bounds of its nature (for it remains the fame, however 
multiplied into itfelf, through an infinite progrefllon) or 
becaufe it is placed feparate and apart from the multitude 
of other numbers, it is denominated the monads or one."^ 

In confequence of this very miftaken hypothefis, which 
oppofes not only all the wifdom of antiquity, but the fub- 
limeft truths, the Doflor aflferts, that an arithmetical 
cypher is the principle of numbers ; and that it is analogous 
to a point in geometry. Juft as if a cypher, which is nor- 
thing more than a mark expreflTive by its pofition with 
numbers, of a certain quantity, had a real exiftence, and 
was produdtive of number : when, at the fame time, any 
other arbitrary characfler would ferve the fame purpofes, if 
applied in a fimilar manner. It muft furely afflidt every ' 
thinking mind, to fee how dreadfully the mechanical fyllem 
of philolbphy, which has been fo long in fafliion, enflaves - 
and perverts the minds of its votaries ; for there cannot, . 
I think, be a more egregious inftance of its fatal tendency, 
than the prefent, in which nothing is confidered as the 
foundation of that noble fcience, arithmetic; which was 
defervedly placed by the ancients, in the firft rank of the 
mathematical difciplines. Such a foundation, indeed, may 

be 
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be proper to the mechanical pbilofophyy but is very ill adapted 
'to fupport the folid fabric of the arithmetical fcieiice. 
But let us attend to the arguments of this moft learned 
man, in defence of fo ftrange an aflertion, *^ A cypher, or 
arithmetical nothing (fays he) is really the bound of every 
number coming between it and the numbers next follow- 
ing, but not as a part. A cypher being added to, or taken 
from a number, does neither mcreafe nor diminifh it ; 
from it is taken the beginning of computation, while itfelf 
is not computed; and it bears a manifeft relation to the 
]^incipal properties of a geometrical point." But in what 
manner are we to conceive the nothing which intervenes 
•between any two numbers, to be their term or boundary } 
tFor Euclid defines .a term to be the extremity of any thing; 
implying by the extremity, fomething belonging to that 
of which it is the bound. But how can a cypher, or no- 
4bing^ in any xefpe6t belong to number, ox, fomething f 
JFor if nothing be a boundary, merely from its intervention, 
a point exifting between any two disjoined hnes, though at 
-the greateft diftance from each, muft be their common 
l>oundary, which is evidently abfurd. Beiides, what rela- 
^tion does it bear to a point, which is endued with a gener- 
ative power, by its flux forming the fimple extenfion of a 
Jine, and, at the fame time, every where limiting its 
•I>rogreffion, and fubfifting in infinite capacity in its every 
part ? Where are the real and divine properties to be found 
in an arithmetical nothing, which Proclus, in the follow- 
cing Commentaries, exhibits in a point ? And how can 
computation originate from a mere non-entity ? 

But a little confideration will convince us, that this 
Saracen, or Indian cypher, is nothing more than an arbi- 
trary character, invented for the purpolc of facilitating 
<:oinputation. For, fuppofe the letter {a) to be placed in 

its 
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its f:e:J, and to il^^r.ify^ vrhen conneded v/ith the rcark 
foru::ity, ter.. cr ten mulrlplied by one; when connected 
with the mni'k for two, ten mulrirlied by two, and fo en. 
And again, when rliced tvice afier unity, let it exprefs 
the leccnd power of ten. or one hnnclred, in this manner, 
a^l when thrice connected, one thovnamJ, or the third 
povrer of ten, and lo on : in all we f::y, in confequence of 
this, that (a) i^ the bound of ni:r.-bers, and the principle 
of arithmetic: Or, iliail we not rather fay, that it is an 
arbitrar/ frmbol, like any other algebraic character, hav- 
i:-g no red connection with numbers, and depending, for 
its exiftence an^l application, entirely on the will of its 
inventor. But this opinion is too abfurd to need any far- 
ther refutation. 

7. It may here, perhaps, be expected, that I fliould 
explain how, in the language of Syrianus -■, " divine num- 
ber proceeds from the immortal retreats of unity, until it 
arrives at the divine tetrad + ;'* and that I fhould unfold 
the properties of the tetraclys, according to the Pytha- 
goreans : but an undertaking of this kind, would not only 
far exceed the limits of this diiTertation, bur, perhaps, in 
the prefent age, might be juftly deemed, by the lovers of 
wifdom, a proltitution and profanation of the molt exalted 
truths. Enough, I hope, has been faid to excite the 
curiofity, and roufe the attention of the thinking and 
liberal part of mankind ; and thofc who underlland what 
is here briefly delivered, may apply themfelves, with advan- 
tage, to Proclus on Plato's Theology, where they will find 
all the myfterics of numbers unravelled ; and to the works 
of the great Plotinus, who will lead them into the Dene- 

• In A'i'r. ^Ccra. ;-. wy Or. v-! £r^. b. Let. 
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tralia of the moft recondite wifdom. But, in peruiing the 
v^oriis of thefe great men, the reader muft not expedl to 
iSnd the fablimeft truths explained in a familiar manner^ 
and sulapted, like many modern publications, to the meanefi 
capacities. For tliis, indeed, is impdffible to be effe(5ted. 
** Mankind (fays Petvin *), are not to be m^ade any more 
truly knowing than happy by another's underftanding. — 
There is no man can at once convey light in the higher 
ffibjcAs, to another man's underftanding. It muft come 
tfito the mind from its own motions, within itfelf : and the 
;^rand art of philofophy, is to Jet the mind a-going \ and, 
even when we think nothing of it, to aflift it in its labour." 
After which he obferves, that ^^ the ancients never attempt 
to lead us into knowledge, by a continued chain of rea- 
foning; on the contrary, they write in fuch a manner,^ as 
to force us to think for ourfelves.** And, previous to this, 
he remarks, ^^ that there are certain truths acquired by a 
long exercife of reafon, both in particular^ and likewife 
in thofe fubjedls that are moft general^ as much^ perhaps, 
out of the reach of the greateft mathematician, as Sir Ifaac 
Newton's fpeculations are above the capacity of fome that 
:yre now called mathematicians.'* The truth of this obfer- 
vation is fufficiently evinced, in Plato's definition of a phi- 
lofopher (in his Sophifta), *^ The philofopher (fays he) is 
the man who fufficiently fees one idea every way extended 
through many, every one of them lying apart ; and many 
ideas different from one another, externally comprehended 
under one. — And farther, one idea, throughout all manys, 
wrapt up in one ; and many ideas, every way feparate or 
difcrect. This is to have the knowledge to difcern how 
ideas, as they are general, ?igree and difagree." Now, he 
«who thinks that a perception of this kind may be acquired 

^ Notes to Letters od Mind, pgge 8j. 
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by barely reading an accurate difcourle oa the nature of 
ideas, compofed in intelligible terms, without, at the fame 
time, employing a long courfe of profound meditation, and 
patient thought, knows* but little the difficulty of the tafk, 
and until he changes his opinion will never be the wifen 
But the folly and prefumption of men, with refpedl to this 
fublinie philofophy, is really unpardonable ; for there are 
very few who conceive that much ])revious inftru6tion is 
requifite to its acquilition ; but almoll every man decides 
peremptorily on the nioft abftradt fpeculations, and reckons 
himfelf fufficient for the molt profound invefligations. In 
the fciences and arts they are willing to proceed to per- 
fedlion by gradual advances ; but they con fide r philofophy 
as' eafy, of inftant accefs, and hallily approach to her em* 
braces with an allured confidence of fuccefs. ^ihpugh, like 
xmhappy Ixion, through their prefumption, inifiH of a god- 
defs, they grafp nothing but an empty cloud, ^'Wato was fo 
fenfiblc of this truth, that, in his feventh epiftle to Dion, he 
exprefsly affirms, that he neither has w ritten, nor ever will 
write explicitly concerning thefe fublinie fpeculations; ** For 
a thing of this kind (fays he) cannot be exprefled by w^ords, 
like other difciplines, but by a laiting familiarity, and 
I conjunflion of life, with this divine ofj/ef/^ a bright light * 

I 
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or rather rc-kmdled in rhc foul, bedtimes thegenernl ilmtiird, atiJ cil caon of rrutb* He 
who poiTcires thl?, i^ no lotigcr the ^AVt ofoinnion ; t>uxiled vvuh doultip ;itid U>{1 in the uvt- 
cer^aioiiei of conjc£lurc* Hi*fC the fountain of eviJciicc U altmc to be fot(nJ*-^Tbis is ihe true 
Itgljf, %vlofe f|lcndt?i3 can alone difjitl the dark ncr« of igawniocet anJ prtcort for t^c fiol 
liuJccAvlug gooi\ and fubilaortai ftllciiy, OF tlvis 1 am cci tkit), horn tvy ow ei eifcrirncc ; 
arid bappy i* be w ho act^uircs this itiTjiluiib^c trcifurc. Bmi let tbe render i^eMare of mUing 
the exfr*iva^,incics of modern euihufi^tfrn wUb tliisexaltfd illumiEiariaii, For this ligbi is alone 
brought Inso the mird by fcicncc, p,itieat rcfic/iiou^ and ur. wearied medStauoD : it h nor pio- 
duced by ^ny violent agitation of fpirics, or cxta'y of im^gin:ition ; for it is fav fupcnor to the 
ejicrgica af ihcfe: but it ii tranquil and fieady* ituellcft^ai and divitie, Avieenna, the Ainblan^ 
was well acqu,*\inted with this light, as is cvUcnt from rhc bcaififul dcfcfiptioa he gives of it, 
in the elegant iotrodu£tion of Ebn TopbaiL, to the Life of IJai Ebu YoLdhau, *' Wheo a mufi'a 
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on a fudden, a« it were leaping from a fire, will illumi- 
nate the fbul^ and there preferve and nourilli its fj^endor. 
He addsy that a publication of fuch concerns,, is alone ufe- 
fnl to a few of mankind, who from fome fmall veftiges 
previoufly deraonftrated', are fufficiently fagacious to their 
invention. But it will fill others partly with a bafe con- 
tempt, and partly with a rafh and vain confidence,! as if 
they had now learned fome very excellent things.^' He 
then fubjoins the following inftance of the difficulty attend-- 
ing fuch an undertaking : *^ There are three things (fays 
he), from which fcience muft neceffarily be produced; 
but the fourth is fcience itfelf. And it is requifite to 
eftablilh the fifth as that which is the objedt of knowledge, 
and has a true exiftence. One of thefe is tiie name of a 
thing ; the fecond its definition ; the third the refemblance; 
the fourth fcience. Now take each of thefe, defiring to 
learn what we have lately aflerted, and think concerning 
them all, in a fimilar manner. A circle is called fome- 
thing, whofe n^ime we have juft exprefled. After this 
follows its definition^ compofed from nouns and verbs. - For 
that which every where is equally diftant from the ex- 
tremes to the middle,, is the definition of that which we 
fignify by the name of a round, and a circumference, and 

dcfres (fays be) arc cenGdtrably elevated, and lie U competently well exercifcd in thcfc f|>€cu- 
litionr^ there will appear to him ibme fmall glinineiings of the truth, at it were fiafliet of 
lixhtningy very delightful, uhich jud fhlne upon him, and then become cxtinQ. Then the 
n)Ofc he exercifes hiiufcif, the oftencr will he perctivc them, till at laft he will become fb wcfl 
acqu:unted with them^ thvit ihey ivill occur to him fpontancoufly, without any exercife at all; 
ar.d then at fo<>n as he perceives .iny thing, he applies himfelf to the divioe elTence, fo as to 
retain feme imprefHon of it ; then fomething occurs to him on a fudden, whereby he begin* to 
difc<*rn the /rtit/j in every thing; till through frequent exercife he at laft attains toapeifcA 
trancjuilliiy ; and that whiih iifcd to appear to him only by fits and ilarts, becotncs hiibituat^ 
:i\d that which was only a gliinmcring before, a condant light ; and he ob>ains a conllaiit and 
fte.»dy knowlrdgr." He who dcfires to know inoie concerning this, and a ftill brighter lighr^ 
that aiifing from an union with the fupnme, mufi confult the eighth book of Plniinub* fifth 
Knnrad, and the 7th and 9(b of the lixth, and his book on the Eeautiful| of which I* hare 
publifiicd a tranfla;ion. 
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PLATONIC DOCTRINE of IDEAS, xxvii 

a circle. But the third is the circle which may be painted^ 
or blotted out, which may be made by a wheel, or de- 
ftroyed. None of which affe(5lions, the circle itfelf, which 
each of thefe refpedts, fufFers, as being of a different na- 
ture. But the fourth is fcience, and intelleft, and true o- 
piuion about thefe. And this again muft be eftablifhed 
as one whole, which neither fublifts in voice, nor in cor- 
poreal figures, but in intellect and intelligence. It is there- 
fore raanifeft, that this fourth is different from the nature 
itfelf of the circle, and again different from the three we 
have pfevioufly mentioned. But among the number of 
thefe, intelledl, by its relation and fimilitude, proximately 
adheres to the fifth, while the rell are more remote from 
its nature. The fame may likewife be affirmed of a ftraight 
(gtud crooked figure, of colour, and pf the good, the beau- 
tiful, and the juft. And again, of every body, whether 
fafliioned by the hand, or the work of nature, whether fire 
or water, and the reft of this kind ; likewife of every ani- 
mal, aqd the manners of animals ; and of all actions and 
pafiions. For unlefs, among thefe, fome one, after a man- 
ner, receives that fourth, he will never perfedlly participate 
the fcience about the fifth." He then proceeds to fhew in 
what refpedt each of the preceding four are different from 
the fifth. ^* Every circle (fays he) which by the hands of 
men is either painted, or fafliioned by a wheel, is plainly 
contrary to our fifth. For it every where participates of 
the right-line. ^But we muft affirm, that the circle itfelf 
has neither more nor lefs of any thing whatever; that is, 
it ppffeffes in itfelf, nothing of a contrary nature. Befides, 
none of thefe are endued with any ftability of name. For 
nothing hinders our applying the appellation of ftraight to 
that which we now denominate round, and calling the 
ftraight by the denomination of the round ; nor will there 
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ht any lefs ftability in thefe, when their names are changed 
into the contrary. The fame reafoning is hkewife true of 
definition, fince it is compofed from nouns and verbs, 
which poffefs no ftability. And in a variety of ways, it 
may be proved, that no one of thefe four is certain and 
firm." Now, this fifth divifion of Plato's entirely refpe(5ts 
ideas, confidered as flourifliing in intellect ; by a con- 
juncSlion with which, we acquire true intelligence^ and the 
perfedtion of human knowledge. The firft three of the 
preceding are obnoxious to various mutations; the fourth 
lefs ; but the laft is perfedlly ftable and invariable. The 
three firft are rather converfant about the qualities of 
things, about the image and Ihadow ; the fourth raifes us 
to the participation of truth ; but the fifth to truth itfelf, 
and permanent effence. In the firft degrees almoft all are 
converfant ; in the fourth a few ; in the fifth, all the gods, 
but a very fmall part of mankind, as it is aflerted in the 
Tima&us. The four firft may be known, indeed, without 
the fifth, confufedly ; but from the knowledge of the fifth 
they become perfectly manifeft, as effedts from the know- 
ledge of their caufe. But we cannot, by any means, attain 
to the apprehenfion of the fifth, unlefs we have been firft 
accurately converfant with the reft ; for from our imper- 
t'cOi condition we are compelled to rife from difiercnce to 
identity, from multitude to imity, and from Ihadow to 
fubftance. While we inveftigate the knowledge of things, 
if we are alone defirous to apprehend their refemblance 
(which is the cafe with the multitude) we ftiall be placed 
in the third degree, and may eafily acquire the object of 
our purfuit. But if we ftiould fortunately poflefs the true 
philofophical genius, which is rare in the extreme, and 
afpiring to the fifth degree, fliould, by a happy event, at- 
tain to its conjun<5tion, though fuch a conta<5t is clearer and 

more 
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more certain than all knowledge ; yet it is difficult to ex- 
prefs it in words, and to manifell: it to others. And the 
reafon of this is obvious : firft, becaufe words are wanting^ 
which exadlly correfpond to the cflcnce of a tiling, fince 
thefe are only the (ymbols of Ihadows. Secondly, becaufe 
we fpeak with thofe, who are alone converfant with Iha- 
dows, and are on this account derided by thei^B, when they 
find that our fifth does not, by any means, accord with 
material refemblances, which they confider as the only 
realities. 

8. And here a queftion very naturally prefcnts itfelf for 
our fokition, whether the foul, wTiile united with the 
body, is able to perceive ideas, without the alfiftance of the 
phantafy. For it feems difficult to. apprehend how the 
foul, thus deprefled and weighed down with the terrene- 
mafs, fhould be able to raife herfelf to the fupernal light 
of ideas, and become united witlj their refulgence. The 
oj)inion of the Peripatetics is well known, that fome phan- 
tafm muft always accompany intelligence ; but this is de- 
nied by the Platonifts, and I think with great reafon. For 
the operations of intellect are not dependent on the phan- 
tafy, though the perceptions of the latter proceed from 
the energies of the former. Belides, as Plotinus beauti- 
fully obferves, our moft vigorous energies are accompanied 
with the leaft animadverfion ; and there is no abfurdity in 
fuppofing that by increaling the force of intelledual energy, 
we may fpeculate free from all imagination ; fince the 
phantafms attending our conceptions, become weak in pro- 
portion as the intelledtual fight increafes in vigour. On 
this account, the Platonifts affirm, that the moral virtues 
free us from the vehemence of perturbations; but the con- 
templative from imagination, and the fenfes. Hence too, 
the fciences may be called living waters ; • in which the 
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\vings of the foul being dipt, hel* feathers, which were 
either feparated or broken by her lapfe into body, are re- 
paired, and reftored to a refemblance of theif former per- 
fedlion. For the wings are th« powers of the foul, lead- 
ing to intelligibles : but the feathers are as well the natural 
inftindts to good and truth, as reafons inferted in the foul ; 
which eith.^ fall off, or are broken by her defcent into 
body, and conjundtioii with its ruinous bonds. But thefe 
^•are repaired aiid invigorated by the fciences, which, like 
living ftreams, flowing from the fountains of ideas, reftore 
life and perfection to the foul. Hence Plato, in the Phse- 
drus, aflert^ that thefe wing^ of the foul are increafed by 
every thing which confers to fupernal elevation ; as beauty, 
itvifdona, and the like ; and l>y a convenient metaphor, in 
the fame dialogue, he confiders the chariot of the fouls 
lives, her charioteer, and the horfes by which her car is 
drawn; and laftly, every thing which contributes to the 
elevation of the foul, and her conjundion with intelle<9: 
•and ideas. We may therefore conclude, that this con- 
•gundlion is poffible to be ^fFe6led, though it is rarely ob- 
•tained ; and that it is a flight too arduous and facred for 
ithe groveling and fordid ; a fplendor too bright for the 
-fenfible ^fe ; and a contadt too ineffable to be defcribedby 
»the unftable compofition of wQrd«. . ., ., . 

But i cannot conclude this fedlion, without folliciting 
the reader*s attention to a comparifon of the diflference be- 
tween the ancient philofophy^ and that invented by Mn 
irocke, and the moderns. According to Mr. Locke's fyftcm 
ideas are formed from fenfible particulars, by a kifid of 
•mechanical operation ; fo that truth is fomething by its 
-nature, pofterior to fenfation, and entirely dependent on it 
for exiftence. . According to Plato, ideas are eternal and 
immaterial beings, the originals of all fenfible forms, and 

the 



PLATONIC DOCTRINE of IDEAS, x^i 

the fountains of all evidence and truth ; fo that on this 
fyftem truth ranks among the firll, and not in the laft of 
things ; and would ftill retain its nature, though the cor- 
poreal fenfes were no more. According to Mr. Locke, the 
foul is a mere rafa tabula^ an empty recipient, a mechani- 
cal blank. According to Plato, fhe is an ever-written 
tablet, a plenitude of forms, a vital and intellectual energy. 
On the former fyftem, fhe is on a level with the nioft de- 
graded natures, the receptacle of material fpecies, and the 
fpedtator of deluiion and non-entity ^K Hence, her energies 
are nothing but fomnolent perceptions,, and encumbered 
cogitations j for all her knowledge terminates in fenfe, and 
her fcience in paflion. Like a man between fleeping and 
waking, her vifions are turbid and confufed, and the phan^ 
toms of a material night, continually glide before her 
drowfy eye. But on the latter fyftem, the foul is the 
connedling medium of ah intelligible and feniible nature, 
the bright repofitory of all middle forms, and the vigilant 
# eye of all cogitative reafons.^ Hence fhe is capable of rouf^ 
ing herfelf from the fleep of a corporeal life, and emerg- 
ing from this dark Cimmerian land, into the regions of 
light and reality. At firft, indeed, before Ihe is excited 
by fcience, (he is opprefled with lethargy,^ and clouded 
with obhvion ; but in proportion as learning and enquiry 
ftimulate her dormant powers, ftie wakens from the dreams 
of ignorance, and opens her eye to the irradiations of wif- 

* Led the fuperficial reader lhou!d think this is nothii\g more than dechmatioO)^ let him 
attend to the fnUowing arginnent^ If the foul puflcfles another eye diffcient from that of fenfc 
(and that flie does fo, the fcicnces fufficicntly evince), there muft be, in the nature of tilings, 
1p tics accommod«<ted to her ptrception, different fpum fcnfil^le forms. For if our iQullcA 
fpcculaies things which have no real fuhfiftcnce, fuch as Mr. Locked ideas,, its condition muft 
be much more unhappy than that of the fenlitive eye, fince th^s is co-ordinated to beings; but 
inttHe<a would fpccuLitc nothing but illufions. Now, if this I e abfurd, and if we polfcfs an 
IntcMe^tu^l eye, i^hich is endued with a vifive power, there muft be forms corrt-fpondent and 
conj )incd with its vifioii ; foVms immoveable, indeed j by a coiporvul mouoD, but uwved by 
41 imelle£lual energy.. 

dcm.. 
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dom. On Mr. Locke's fyftem, the principles of fciencc 
and fenfe are the fame, for the energies of both originate 
from material forms, on which they are continually em- 
ployed. Hence, fcience is fubjedl to the flowing and 
perifliable nature of particulars ; and if body and its attri- 
butes were deftroyed, would be nothing but a name. But 
on the fyftem of Plato, they differ as much as delufion and 
reality ; for here the vital, permanent, and iucid nature of 
ideas is the fountain of fcience ; and the inert, uiiftable, 
and obfcure nature of fenfible objeAs, the fource of fen- 
fation. On Mr. Locke's fyftem, body may be modified into 
thought, and become an intelligent creature; it may be 
fubtilized into life, and (brink, by its exility, into intel- 
lecSl. On rhat of Plato, body can never alter its nature by 
modification, however, it may be rarefied and refined, va- 
ried by tfie tranfpofitdon of its parts, or tortured by the 
hand of experiment. In fhort, the two fyftems may be 
aptly reprefented by the two fedlions of a line, in Plato's 
Republic. In the ancient, you have truth itfelf, and^ 
whatever participates of the brightefl evidence and reality : 
in the modem, ignorance, and wliatever belongs to obfcu- 
rity and fhadow. The former fills the foul with intelligible 
lights breaks her lethargic fetters, and elevates her to the 
principle of things ; the latter clouds the intelle6lual eye 
of the foul, by increafing her oblivion, ftrengthens her 
corporeal bands, and hurries her downwards into the dark 
labyrinths of matter. 

Nor is it wonderful there fhould be fo great a difference . 
between the two fyftems, and fo much in favour of the 
ancients, if we conlider the great advantages thefe ancients 
pofTefTed over the moderns in every thing which contri- 
butes to the advancement of philofophy. For, in the firft 
place, they lived in an age when abftraft inveftigations 
I were 



PLA^TONIC DOCTHINE, or IDEAS. «xx* 

'\^ere Id the greateft requeft, and the profeflbrs of iix^ 
purfuits in the higheft eftimation. Befide^ this, thef 
united the moft exalted abilities with (he moft un>yeahe4 
attention and obftinate perfeverance ; they devoted their 
whole lives to the fearch of truth ; and relinquifhed every 
thing which might be an obftacle to its acquiiitioHr We 
may add, likemfe, the advantages of a language extremely 
philofophical ; and a freedom from the toil of learmag any 
tongue but their own. Now the reverfe of all this is the 
portion of the moderns : for in the prefent age, abftnuSi 
fpeculations are ridiculed ; and its profeflbrs delpifed. The 
purfuit of truth is coniidered as perfe<5tly coniiftent wifh 
ordinary avocations, and is rather profecuted aa a xelief 
from the toils of buflnefs than as a thing defirable for its 
own fake, and of the greateft dignity and worth* Hence» 
a few years defultory application at a coltege, whera 
language is one of the firft ob^'ei^s of attention, qualifies z 
modem for philofophy, raifes him above Pythagoras and 
Plato, and perfuades him, with ^%funq>taous confidencev 
to enter the lifts againft thefe Venera^ heroes. And laftly^ 
all modern languages are barbarous with refpe<5l to the 
Greek ; falling far Ihort of its harmony and energy, its 
copioufnefs and propriety. If fuch then be the true ftate 
of the cafe, what judgment muft we form of men whoy 
with all thefe difadvantages, philofophized without the af- 
iiftance of the ancients, defpifing their works,^ and bein^ 
ignorant of their contents ? Shall we call it prudence or 
^rcfumption, wifdom or folly ? Truth will certainly pro- 
nounce the latter; and the gener^ voice of pofterity \vxW 
confirm her decifion. There are two egregious inftanees 
in our own country of this daring preiiimptioa; I mean 
Bacon and Locke. The former of th^ is celebrated foi; 
having deftroyed the jargon of the fchoolmen, and. brought 
* Vol. I» e \ expe- 
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experimental enquiries into repute; and for attempting t 
inveftigate caiifes^ through the immenfity of particula 
cffedts. Hence, he fondly expeAed, by experiment pile 
on experiment, to reach the principle of the univerfe ; no 
coriiidering that his undertaking was as ridiculous as tha 
of the giants of old, who attempted to invade the heavens 
l>y placing Offa upon Pelion, and Olympus upon OlTa 
and ignorant that 

Heaven ffill^ with laughter, the vain toil furveys, 
And buries madmen in the heaps they raife*. 

The latter of thefe, Mr. Locke, is applauded for having 

without afliftance from the ancients, explained the nature 

and exhibited the genuine theory of human underftanding 

Bat that this applaufe is falfe,. the preceding comparifon be- 

tsvreen his and the ancient philofophy, may evince ; and the 

variety of other felf-taught fyftems which, like no(Sluma] 

meteors, blaze for a while, and then vanilh in obfcurity, 

abundantly confirms. Had thefe men,, indeed, when they 

juftly derided the barbarous writings of the fchoolmeui 

explored the works of antiquity, penetrated the wifdom 

they contain, and enriched their native language with its 

illuftration,.. they had doubtlefs been celebrated by the lat-? 

eft pofterity: but, defirous of becoming mafters in phi-* 

loibphy by intuition, they difdained the inftnidlion of the 

ancients, and vainly attempted to foar on artificial wings ta 

the very fummit of fcience. Tbey are, however, deftihed, 

like Icarus, to a precipitate fail ; for the influence of time,. 

which is continually diflblving the cement of their plumes, 

is likewife continually weakening their force, ami will at lait 

cffi^ their final reparation. And thus much concejning^ 

the doftrine of ideas, and numbers, according to Py thagoraar 

and Plato^. 
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BUT let us now conlider the properties of the demon- 
ftrative fyllogifm, and endeavour to unravel its intri- 
cate web; appointing Ariftotle. for our guide in thi? 
arduous inveftigation. For an enquiry of this kind is 
naturally connedted with the dodtrine of ideas, as it enables 
us to gain a gUmpfe of the univerfals participated in ma- 
thematical forms, and to rife to the principles of fgience^ 
It brings us acquainted with the laws whigh bind demon^ 
ilration ; and teaches us that objedls of intellect are alone 
the objedls of fcience, and the fources of truth* 

Previous to the acquiiition of all learning and ratiocinative 
difcipline, it is neceflary we ihoidd poffefs certain natural 
principles of knowledge, as fubfervient to ©ur future pro-^- 
grefs and attainments. Thus, in every fcience there are 
fome things which require an immediate affent as foon as 
propofed; whofe certainty is too. evident and illuftrious to 
ftand in need of .any demonftrative proof deduced from that 
particular fcience which, like ftately pillars, they equally 
fupport and adorn. Hence we are informed by the geq- 
metrician, that a point is that which isdeftitute of all parts 
whatever; but we muft previoufly underftand the meaning 
of the word part. Thus the arithmetician defines an odd 
number, that which is divided according to unequal parts ; 
but it is neceflary we fliould antecedently know the mean- 
ing of the word unequal. Thus, too, art .as wdl as fcience 
operates by antecedent knowledge; and hence, the archite6l, 

♦ The prcfcnt fc<5Vion contains an illuftration of almoft all the firft book of Ariftollc't lafr 
Analytics. 1 have for the moft part folloived the accurate and elegant paraphriJe of ThemiAiu$, 
in the execution of tbisdefign, as the learned reader will percene: but I have likewife tstt^ 
where added rlucidations of my own, and endeavoured to render this falusbk work iatelligi* 
Ue to the thinking mathematical reader, ' • ., .... ^ , 

€2 „ the 
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the ftatuary, and the fliipwright, learn the names and the 
ufe of their refpedlive implements, previous to the exercife 
©f the materials ihemfelves. This is particularly evident 
in the difcuriive arts of rhetoric and logic ; thus the logidan 
reafons by fyllogifm^ the rhetorician by induction, and the 
f<^ift by digreflions. and examples ; while each proceeds 
in an orderly progreilion from principles, iiniple and evi'^ 
dent, to the moft remote and complicated cohclufions. 

a. The antecedent knowledge of things may be divided 
into two parts : the one a knowledge of their exigence, or 
that they eidft ; tlie other a knowledge of the terms ex* 
preffive of their exiftence. Thus, previous to the enquiry 
why iron is attra^d by the magnet, it is neceflary we 
fliould learn the reality of this attradtion, and the general 
mode of its operation : thus too, in an enquiry concerning 
ihe nature of motion and time, we muft be previoufly 
convinced of their exiftence in the nature of things. The 
iecond divifion of antecedent knowledge takes place in 
fubje^s whofe very exiftence admits of a difpute: thus^ 
previous to a folution of the <^ueftions, Whether there are 
any gods or not ? Whether there is a providence or not }■ 
and the like, it is necefCuy we ihould firft underftand the 
meaning of the terms; (ince we in vain inveftigate the 
aatiire of any thing while we are ignorant of the meaning- 
of its name^ although,, on the contrary, we may have a 
ferfeA conception of the meaning of fome words, and yet 
be totally ignorant wl^ther the things they exprefs have a- 
Deal, or onl^ an imagkiaty exiftence. Thus, the meaning: 
of the word csntaur is well undcrftood by every one 5 but 
its exiftence is- qiieftioned by moft*. 

5. From hence ft wiJteafily appear, that no fmaU dif- 
ference fiibiifts between /iarnin^and knowledge. He who* 
is about to underftand. the truth of. any: propofttion^ may 
5, be. 
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be faid to poffefs a previous conception of its truth ; whilej, 
on the contrary, it may happen that he who is in the 
capacity of a learner, has no antecedent knowledge of the 
icicnce he is about to learn. Thus we attain to the diflin^ 
knowledge of a thing whieh we formerly knew in a general 
way ; and frequently,, things of which we were ignorant 
u:e iJeanied and. known in the fame inflanC. 

Of this kind are the things contained under ibme general^ 
itlea, of which we poffefs a previous knowledge : thus, he. 
who already knows that the three interior angles ofi everyt 
triangle are equal to two- right, and' is as yet ignorant thatr. 
£bme i)articul1ar figure delineated on paper i» a triangle, is* 
BO fboner convinced from infpe<5lion of its being a triangle^ 
than he inunediately karns and knows i he learns it is a 
triangle ;. he knows the equality of its angles to two righr 
ones. That it is now a triangle he both fees and learns ;- 
but the equality of its angles he previoufl'y knew in that 
general and comprehenfiv^e idea, which embraces every^ 
particular triangle. 

Indeed,, a definite knowledge of this trianglfe requires- 
two conditions : the one, that it is a triangle ; andthe other,^ 
that it has angles equal" to two right. The firft we receive 
§LX)m infpe<£Bon ; the fecond is the rcfult of a fyllogiftic 
procefi ;, an operation top refined for the energies of fenfc,, 
and' alone the province ot intelleSl znd: d0monfltation. But 
demonltration without the knowledge of that which ish 
mniverfali cannot fubfift; and iince the propofition is \mi- 
verfal, that in every triangle the anglibs are equal, to two* 
lightj as foon as any figure is acknowlfedged to be a triangle,, 
it muft neccflariiy poflefs this^ general property. 

Hence we infer>.that of the trianglfe delineated oft paj>er,, 
and conceal^c^ we are partly ignorant of this general' pro— 
jjexty,.. the eqiiality of it& angl^ (t)ecaufe. we. are igijoranr 

oft 
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of its exiftence); and we partly imderflaiid it as included in 
that univerfal idea we previouily poffelTed. Herlce too, it 
is evident that adlual fciencc arifes from a medium between 
abfblUte ignorance and perfect knowledge ; and that he 
who poffeflbs the principles of demonftration, poflefles in 
capacity the conclufions alfo, however complicated and re- 
mote ; and that by an evocation of thefe principles from, 
dormant power into energy, we advance from general and 
abftradled knowledge to that which is fenfible and par- 
ticular^ 

4. Two acceptations of knowledge may be admitted ; 
the one common and without any reftri6tion ; tlie other 
limited and peculiar. Since all knowledge, whether arifing 
from accidents, or fupported by neceflary principles, is 
called fcience. Knowledge, properly fo called, arifes from 
9 poffeffion of that caufe from which a thing derives its 
exiftence, and by which we infer the neceflity of its exift- 
ence; and this conftitutes fimple and abfolute fcience. Thus 
too, the definitions of thofe general conceptions and fup- 
pofitions, which from their primary nature are incapable 
of demonftration, are called fcience. But the fcience wliich 
treats of the method of arriving at knowledge, is called 
demonftration ; for every demonftration is a fyllogifm pro- 
ducing fcience. Hence, if in every fyllogifm it is neceflary 
that the propofitions fliould be the caufe of the conclufion; 
and to know any thing properly^ a knowlalge of its caufe 
is requifite; in the propofitions of demonftration, both 
thefe conditions are required : that they ftiould be effedtive 
q{ the conclufion ; and the caufes of the thing demou- 
ilrated. 

Thus, from the ruins of a ftately edifice, we may juftly 
infer, that the building was beautiful when entire ; aQ4 
ii'rom the fmoke »'e may coJledt the exiftence of the firc^ 

though 
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ttiougli concealed : but the ruins of the edifice are not the 
caufe of its beauty; nor does fire originate from fmoke/ 
but, on the' contrary, fmoke is the natural refult of fire: 
the inference,, therefore,^ is in neither cafe a demonftrative 
one. Again^ fince every caufe is both prior to, and more 
excellent than its eiFedt, it is neceflary that the propofitions 
Ihould be more peculiar, primary, and excellent than the 
conclufionsi. And becaufe we then know a thing properly 
when we believe it ta have^ a neceflary exillence, hence it 
u requifite that the: propofitions ihould be true ; for if 
falfe, a falfe conclufion may enfiie, fucli as, that the dia- 
meter of a fquare is commenfurable with its fide. But if 
every fcience arifes from antecedent knowledge, demon-' 
ftration mull be founded on fomething: previous; and on 
this account it is requifite that the propofitions ftiould be 
more known than the conclufions. The neceflary proper* 
ties, then, of all demonftrative propofitions, are thefe; 
that they exift as califes, are primary^ more excellent, 
peculiar, true, and known, than the conclufions* Indeed^ 
every demonffration not only confifts of- principles prior to 
others,but of fuch as are eminently firft; for if the afliimed 
propofitions may^ be demonftrated by other aflfumptions, • 
filch propofitions^ niay, indeed, appear* prior to the con-* 
clufions, but are by no means entitled to the appellation of 
firft. But others, on the contrary, which require no de-- 
monftration, but are of themfelves probable or manifeft, 
are dcfervedly efteemed.the firft, the. tru^ft, and^the beft." 
Such indcmonftrable truths were called by the ancients^, 
axioms, from their majefty and authority; as the aflump-* 
tions which conftitute the beft fyllogifms derive alL-^thein 
force and efficacy from thefe*- .* • - 

And on this account^ above all others, .they merit * the?" 
title of the principles of . demonft ration.. But here, it 'ij' 

vwitk 
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worth obferving, that thefe primary proportions are not 
the iirft in the order of our cxinceptions ; but firft to na-» 
ture, or in the nature of things. To tis, that which is 
£ril is particular, and fubjei^t to fenfihle Infjiedtion; to 
mature, that which is univerial, and far remote from the 
appreheniion of fenfe. Demonilration does not fubmit it- 
ielf to the meafure of our ingemiity, but, with invariable 
irecStitude, tends to truth as its ultimate aim ; and without 
^ftopping to coniider what our limited powers can attain, it 
alone explores and traces out the nature of a thing, though 
to us unperceived and unknown. 

This <lemonftrative fyllogifm difiers not a little from 
•others, by the above property ; the reft can as well educe 
a true condufion from falfe premifes, which is frequent 
among the rhetoricians, as that which is prior from that 
which is poftenor ; fuch as. Is every fyllogifm derived from 
conjefture? 

With refpe^k to the reft, as we have already confefled, 
.they may be formed from principles that are true, but not 
from fuch as are proper and peculiar ; as if a phyfician 
fliould endeavour to prove an orbicular wound the moft 
4ifficuit to coalefce and heal, becaufe its figure .is of all 
others, the moft capacious ; iince the demonftration of this 
is not the province of the phyfician, but of the geome- 
trician aA>fi£. 

5. That propoiition is called immediate, which has none 
Superior to itfdf, and which no demonftration whatever 
<an confirm : fuch as thefe are held together by the em- 
braces of univerfals. There are fome, indeed, united from 
<hat which is feniible and particular : thus, that the gar- 
ment is white, is an immediate propofition, but not of that 
Ikind whofe principles require to be demonftrative ones| 
the caiife of which we ihall hereafter inveftigate. Of im- 

ipediate 
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mediate propofitions fubfervient to the purpofes of demon- 
ilration, fome are of fuch a fuperior nature, that all mea 
poflefs a knowledge of them without any previous in* 
ftniftion ; and thefe are called axioms, or general notions; 
for without thefe all knowledge and enquiry is vain/ 
Another fpecies of immediate propofitions is pofition ; in- 
capable of being ftrengthened by demon ftration^ yet not 
neceflarily foreknown by the learner, but received from 
the teacher. With refpe^t to the genus of pofition, one 
of its fpecies is definition, and another hypothefis. De- 
finition is an oration, in which wc neither fpeak of the 
exifl:ence, nor non-exiftence of a thing ; but alone deter- 
mine its nature and eflence. It is common to every hy-' 
pothefis, not to be derived from nature, but to be the 
entire refult of the art of the preceptor. 

It likewife always affirms the exiftence or non-exiftence 
of its fubjed ; fuch as, that motion is, and that from no- 
thing nothing is produced. Thofe which are not foper-' 
fpicuous are called poftulates, or petitions ; as that a cirde 
may be defcribed from any centre, and with any radimi 
and fuch as thefe are properly hypothefes and poftulates. 

6. We have now feen the privilege afligned to the prin- 
ciples of demonftration : — whether or no our decifioa h%$ 
been juft, the enfuing confiderations will evince. We faid 
thattbe afliimptions in demonftration were more known thaa 
the conclufions, — not indeed without reafon, fince through 
thefe our knowledge and belief of the cbndufion anfes. 
For univerfally, that quality which is attributed to many 
diflferent things fo as to be afl[igned to one through the 
medium of another, abounds moft in that medium by 
which it is tranfmittcd to the reft. 

Thus the fun, through the mediiim of the moon, iHu-^ 
minates the earth by night; thus the father loves the 
Vol. I. f preceptor 
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l^eceptor tl^ro^gh the medium, of kis child. And in the 
fir ft inftance the moon is more lucid than any objedl it 
•nUghtens : in the fecond, the child pofifeiTes more of the 
father's regard than his preceptor. If then we aflent to thct- 
concluJSons through our belief of the principles alone, it 
is ireceflary that the principles ihould be more known, and. 
ioherit a greater degree of our ai]&nt. Hence, if it be 
trtie that the principles are more known than the conclu- 
iions,. it follows^ that either our knowledge of them is de- 
rived^ from demonftration,^ or that it is fupcrior to any de- 
monftrative proof; and after this manner we mull conceive 
of thofe general felf-evident notions which, on account of 
lh.eir indempnflrable certainty, are defervedly placed at the, 
top of all human fcience. 

Thefe pnopolitions not only pofffefs greater credibility* 
than their concluiions, they likewife inherit this property 
as an acceffion to their dignity and importance ; that no" 
oantrary propoiitions deferve greater belief; for if you give^ 
no more aflent to sny principle than to its contrary, neither- 
can you give more credit to the concluiion dedticed from.^ 
&at' principle than to its oppofite. Were this the cafe, the^ 
doArine of thefe propolitions would immediately lofe its^ 
invariable certainty^ 

7. There are, indeed,' fome -who,^., from, erroneoufly ap- 
plying what we have rightly determined, endeavour to take 
away the poffibility of demonftration. From .the precedmg . 
doctrine it appears that the principles are more aptly known 
than the concluiibns^ This is not evident to fome, who . 
think nothing can be known by us without a demon* • 
ftrative procefs ; and confequently believe that the moft 
iimple principles muft derive aUtlieir credit from the light. 
of deiQonftratien. 

But 
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But if it be neceflary that all aflumptions ihould be den 
monftrated by others, and thefe again by others; either 
the enquiry muft be continued to infinity, (but infinity can- 
never be abfolved), or if, wearied by the iaunenfe procefs, 
you at length ftop, you nruft doubtlefs leave thofe propo- 
fitions unknown, whofe demonfiration was declined through 
the fatigue of invefiigation. But how can fcience be de-. 
rived from unknown principles ? For he who is ignorant 
of the principles, cannot ttnderfiiand the condufions which 
How from thefe as their proper fource, unlefs froip an hy- 
pothefis or fuppofition of their reality. 

This argument of the fbphifts is, indeed, fo f«r trve, 
that he who does not underftand that which lis firft in the 
carder of demonilration, muft remain ignorant of that whidbi 
is laft:— But in this it fails, that all knowledge is demoft- 
firative ; fince this is an afiertion no lefs ridiculous than t9 
maintain that nothing can be kn6^vn. For as it is manifeft 
that fome things derive their credit and fupport frona 
others, it is equally obvious that many, by their intrinfic 
excellence, poffefs indubitable certainty and truth; and 
command our immediate afTent as foon as propofed. They 
inherit, indeed, a higher degree of evidence than thofe wo 
aifent to by the confirmation of others ; and thefe are the 
firft principles of demonftration : propofitious indifputablei 
immediate, and perfpicuous by that native luftre they ahvaiyi 
poflefs. By means of thefe, we advance from propofition 
to propofition, and froi?n fyllogifm to fyllogifm, till we ar* 
rive at the moft complicated and important conclufions* 
Others, willing to decline this infinite progrelfion, defend 
the neoeflity of a circular or reciprocal demonftration. But 
this is nothing more than to build error uiK>n erroTj in 
order to attain the truth ; an attempt no lefs ridiculous thaa 
that of tt>e giants of oil. For fince, as we fhaU hcrfe^ftet 

.fa accu* 
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accurately prove, demonftration ought to confift from. that 
which is (irft, and moft known ; and fince it is impofiible: 
that the fame thing fliould be to itfelf both prior and' 
pofterior : hence we infer the abfurdity of circular demon- 
ilration ; or thofe fyllogiims in which the cohcluiions are 
alternately fubftituted as principles, and the principles as 
conclufions. It may, indeed, happen, that the fame thing 
may be both prior and pofterior to the fame ;. but not at 
one and the fame time, nor according to the fame mode, 
of exigence. Thus, what is prior in the order of ou» 
conceptions, is pofterior in the order of nature ; and what 
is Gxft in the airahgement of things,, is laft in the progref- 
fions of human, underftanding. But demon<ftration always 
defires that J!r^ which is prior in the order and conftitution 
of nature. But the folly of fuch a method will more plainly 
appear from confidering its refult : let us fuppofe every a 
is d, and every d^ is ci hence we juftly infer, that every 
a is c. In like manner, if we prove that every a is dp 
and by a circular demonftration, that every d is a, the con- 
iequence from the preceding is no other than that every a is- 
a ; and thus the concluflon terminates in that from which 
it firft began ; a dedu^ion equally, ufelefs and- ridiculous* 
However, admitting that^ in the firft figure^, circular de» 
monftration may be in fome cafes adopted,, yet this can but 
leldom happen from the paucity of reciprocal' terms. 

But that reciprocal' terms are very few, is plain from 
hence : let any fpecies be aftumed,. as ffum ;,. whatever is- 
the predicate of man, is either conftitutive of his efience^ 
or expreiitve of fome accident belonging to his nature^. 
The fuperior genera and differences- compofe his eifenccf 
among which no equal predicate can be afligned redprocat 
hie with man, except the ultimate differences which cannot 
he (ftherwife than one, i.e. riftbility,. which mtitually re? 

ciprocate&« 



DEMONSTRATIYE SYt^ZOGtSW. xIy 

efprocates with its fubjeA; fince ^very man is rifiblei. and 
whatever is ridble is man. Of accidents fome are commoiH 
others peculiar ; and the common are far more in number 
than the peculiar ; confequently the predicates which reci* 
procate with man^i vre much fewer than thofe whkh d9 
not reciprocate. 

8. It is now neceflary to; enumerate the queftions per* 
raining to demonftration ;■ and for this purpofe^. we ihall 
begin with propoiitions, iince from thefeyfyllogifms are 
formed ; and fihce evesy proportion, coniifts of a^ fubj^ 
and predicate, the modes of predication muft be confidered^ 
and thefe are three which L call fotaJy ejentta/,. and uni^ 
ver/al; a /o/^/predicatioUv takes* place whenthat which is 
affirmed or denied of one individual is affirmed or denied 
of every individual comprshenddd undecthe fame common 
i|)ecies. 

Thus, animalUs predicated of every man, and it has thi« 
farther property befides, that of whatever fiibje<^ it is true 
to affirm man, it is at the fam& time true to affirm ani* 
mali 

". Thofe things are faid' to be ^entialfy predicated v firft, 
when the predicate is not only total, but conftitutes the 
dflence of the fubjeA; inftances^of this kind are, animal 
of man;- a tree of the plantain ;. a line- of a triangle ; for 
3 triangle is thatwhich is contained under three right-linesk 
But here we muft obfcrve,. that not' every total predicate is 
an eflential one ; thusj whitenefs is predicated of ^ every 
Avan, becaufe it is inherent in every fwan, and^at ev^ry 
inftant of time;, but becaufe whitenefs doe* not conftitute 
the eiience of a fwan, it is not eilentially predicated ; an4 
this, firft, is< one of the modes of* eflential ^predrcation of 
the greateft importance in demonftration. The fecond 
mode is of aGcidents,. in the. definition of which their: com' 

. mon 
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iraon fubjedt.is applied: |huSf a line is effentially inherent 

in re^itude, iiecaufe in dts geometrical definition, a line is 

adopted ; for,re<£titudeisno other than ameafure, equally 

.extended between the points of a line. In the fame man- 

>lier, imparity is .contdned in number ; for what is that 

which is odd, hut a number divided into unequal parts.? 

Thus, virtues are refident in the foul, becaufe, in theix 

definition, either foiue part of the foul, or fomc one of itf 

•powers, is always Si^Med. The third mode of eiTential 

predicates pertains to accidents Which ,are infeparably conr 

villained in fome particular fubjeKSt, fo as to exclude a prior 

^xiftence in any other fubgeft; fuch as colour in fupeir&oies* 

'The fourth mode is of things neither contained in another» 

nor predicated of others; and fuch are all individuals, as 

Callias, Socrates, Hato, Caufes are likewife faid to exift 

iubftantially, which operate neither from accident nor 

.fwtune. 

Thus, .digging up the ground fiar the purpofes of agri- 
culture, may be the eaufe of difcovering a treafure, but it 
is only an accidental one. But the death of Socrates, in 
wdefpite of vigilance, is not thie refiilt of a fortuitous caufe, 
,,but of an effential one, viz. the operation of poifon. 

■9. Thefe pofterior lignifications of eil^ial predicates 
are added more for the fake of ornament than ufe ; but the 
«two former have a neceffary exiftence, fince they cannot 
but exift in the definition jof names which predicate tlie 
.cflence of a thing, and in fubjedts which are fo entirely thj? 
fupport of accidents, that they are always applied in their 
.definition. But it is a doubt with fome, whether thole 
accidents are neceflary, which cannot be defined indepen- 
.dent of their common fubje<Sl ? To this we anfwer, that no 
^udi accident can, from its nature, be contained in every 
individual of any ipecics; far curvature is not xnmtained i^ 
3 every 



DEMONSTRATIVE SYiiLOGISM. xlvii 

• 

mery line ; nor imparity in every number ; from \vhence 
we infer, that neither is curvatUEe necefiarily exiftent in a 
line, nor parity in number. The truth of this is evident 
from confidering thefe accidents abftra^ed from their fub- 
jeAs ; for then we fhall perceive that a line may exift withr 
out curvature^ . and number without imparity, 

Again, I call that an univerfal predicate,; which is pre- 
dicated of a -fubje^' totally and effentiaU^, and coniidered* 
as priqaarily and infeparably inherent in that fubje^t : for- 
it does not follow that a., predicate, which is total, (hould ^ 
be immediately univerfal; for^ whitenefs • is affir-med of 
every fwan> and blacknefs of ievery- crow> yet neither \mi-- 
vedally. In like manner^ a fubftantial predicate is not 
confequently an univerfal one y. for. the third mode of * 
effential predicates, and the two following (inftanced before) 
cannot be- univerfal. Thus, .colour, although inherent in 
fuperficies ellentially,,is'^ not inherent ia every fUperficies, . 
and confequently no^ univerfally* Thus again, Socrates, 
Callias, and Plato, . though they exift efientially, are not 
univerfalsl, but particulars ; and thusyvlaftly, the drinking 
of poifon was'-an' eflfential caufe of the death of Socrates, 
but not an univerfal one, becaufe Socrates might have died ' 
by other means than poifon^ If. then, we wilh to render 
an accurate de^hitlcMi of an univerfal predicate, we muft 
not only fay it is total and effential, tut that it is pri- - 
raarily prefent to its fubje<ft and no other.- Thus, the 
poflelTion of angles equal to two right, primarily belongs 
to 9 triangle ; for this ailertion is efientiatUy predicated of 
triangle, and is inherent in every triangle. This property, 
therefore, is not univerfaliy in figure, becaufe it is not the 
property of every figure j not of a fqiiare, for inAance ; nor 
as univerfel in a icalene triangle : ibr although it is con- - 
tatned in every fcakne, andin every, jcqipfoiterd^i and iibf- 

celes 
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teles triangle, yet it is not primarily contained in them, but 
iii triangle itfelf; becaufe thefe feveral figures inherit this 
property, not from the particular f^jecies to which they 
belong, but from the common genus triangle. And thu* 
much -concerning toUit^ effential^ and untverfal predicatcsi 

I o. Concerning that which is univerfal, we are fre- 
quently ^liable to err ; ©ften from a belief that our demon- 
ilration is univerfal, when it is only particular ; and fre- 
quently from fuppofing it particular when it is, on the 
contrary, univerfal. There are three caufes of this mif^ 
-take; the -firft, when -we demonftrate any particular pro - 
-perty of that which is lingular and individual, as the fun, 
rthe earth, or the world. For fince there is but one fun, 
-one earth, and one world, ^vhen we demonftrate that the 
olrb ^f the earth pofleffes the noiddle place, or that the 
lieavens revolve, we do not then appear to demonftrate 
<hat which is univerfal. • . ^ 

To this we anfwer : when we demonftrate an edipfe of 
-the fun to arife from the oppofition of the moon, we do 
jiot -confider ^e fun as one particular luminary, but we 
deduce this confequence as if many other funs ^xifted be- 
sides the preient. 

Juft as if there were but one fpecics of triangles exifted; 
•for inftancej the ijbfceles; the equality of its angles at the 
'bafe would not be confidered in the demonfrration of the 
-equaUty of all its angles to two right onest but its triangu- 
larity would be eflential, fuppoling every fpecies of tri- 
angles but the ifofceles cxtiii<5t, and no other the fubjedt of 
4his afFedtion* So when we prove that the fun is greater than 
the earth, our proof does not arife from coniidering it as 
this particular fun alone, but as fun in general ; and by 
applying our reafoning to every fun, if thoufands befides 
the prefeot ihould enlighten the world. This will appear 

ftijl 
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ftill more evident, if we confider that fuch condufiong muft 
be univerfal, as they are the refult of an induction of par- 
ticulars : thus, he who demonftrates that an edipfe of the 
fun arifes from the oppofition of the moon between the 
fun and earth, muft previoufly colle<St, by indu<£lion, that 
when any luminous body is placed in a right-line with 
any two others opaque, the lucid body Ihall be prevented^: 
in a greater or le{k degree, from enhghtening the laft of 
thefe bodies, by the intervention of the fecond; and by 
extending this reafoning to the fun and earth, the fyljto- 
gifm will run thus : 

Every lucid body placed in a right-line with two others 

opaque, \vill be ecUpfed in refpedt of the latt by the 

intervention of the fecond ; 
The fun, or every fun, is a luminous body with thefe 

conditions ; 
And cqnfequently the fun, and fo every fun, will be 

edipfed to the earth by the oppofition of the moon. 
Hence, in cafes of this kind, we muft ever remember, that 
we demonftrate no property of thera^ as fingulars, but as 
that univerfal conceived by the abftradtion of the mind. 

Another caufe of deception arifes, when many different 
fpecies agree in one ratio or analogy, yet that in which 
they agree is namelefs. Thus number, magnittide, and 
time, differ by the diverfities of fpecies ; but agree in this, 
that as any four comparable numbers correfpond in their 
proportions to each other, fo that as the firft is to the fe- 
cond, fo is the third to the fourth ; or alternately, as the 
firft to the third, fo is the fecond to the fourth : in a 
fimilaf manner, four magnitudes, or four times, accord in 
their mutual analogies and proportions. Hence^ alternate 
proportion may be attributed to lines as they are lines, to 
numbers as they are numbers, and afterwards to times and 
Vol. I. g to 
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to bodies, as the demonftration of thefe is ufually feparate 
and lingular ; when the fame property might be proved of 
all thefe by one comprehenlive demonftration, if the com- 
mon name of their genus could be obtained : but (ince 
this is wanting, and the fpecies are different, we are ob- 
liged to confider them feparately and apart ; and as we are 
now fpeaking of that univerfal demonftration which is pro- 
perly one, as ariiing from one firft fubjedl ; hence none of 
tlicfe obtain an univerfal demonftration, becaufc this aflfec- 
tion of alternate proi>ortion is not rcftricled to numbers or 
lines, confidered in tliemfelves, but to that common fome- 
thing which is fuppofed to embrace all thefe, and is defl;itute 
of a proper name. Thus too we may happen to be deceived, 
fliould we attempt to prove the equality of three angles to 
two right, feparately, of a fcalene, an ifofceles, and an equi- 
lateral triangle, only with this difference, that in the latter cafe 
the deception is not fo eafy as in the former ; fiace hpre 
the name triangle, expreffive of their common genus, is 
afligned. A third caufe of error arifes from believing that 
to demonftrate any property inherent after fome particular 
manner in the whole of a thing, is to demonftrate that 
property univerfally inherent. Thus, geometry proves -* 
that if a right-line falling upon two right-lines makes the 
outward angle with the one line a right-angle, and the 
inward and oppofite angle with the other a right one, thofe 
two right-lines fhall be parallel, or never meet, though in- 
finitely extended. This property agrees to all lines which 
make right-angles : but they are not primarily equidiftant 
on this account, fince, if they do not each make a right- 
angle, but the two conjointly are equal to two right, -they 
may ftill be proved equidiftant. This latter demonftration 
then, is primarily and univerfally conceived; the other 

* Sec the- tweoty-eightb pro|>ofition of the Grft book of Euclid's Eicmenti. 

whic 
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which always fuppofes the oppolite angles right ones> does 
not conclude univerfally ; though it concludes totally of all 
lines with fuch conditions : the one may be faid to con- 
clude of a greater all\ the other of a lefler. It is this 
greater all which the mind .embraces when it aflents to any 
felf-evident truth ; or to any of the propofitions of Euclid. 
But by what method may we difcover whether our demon- 
ttration is of this greater or lefler all ? We anfwer, that 
general afFedion which conftitutes univerfai demonftration 
is always prefent to that fubjedl, which when taken away, 
the predicate is immediately deftroyed, becaufe the firft of 
all its inherent properties. 

Thus, for inftance, fome particular f^^fible triangle 
poflefles thefe properties : — it con fills of brafs ; it is fca- 
lene; it is a triangle. The query is, by which of thefe 
we have juft now enumerated, this affedlion of poflefling 
angles equal to two right is predicated of the triangle? 
Take away the brafs, do you by this means deftroy the 
equality of its angles to two right ones? Certainly not: — 
take away its fcalenity, yet this general affedion remains : 
laftly, take away its triangularity, and then you neceflarily 
deftroy the predicate ; for no longer can this property re- 
main, if it ceafes to be a triangle. 

But perhaps fome may objedt from this reafoning, fuch 
a general affedlion extends to figure, fuperficies, and ex- 
tremities, fince, if any of thefe are taken away, the equality 
of its angles to two right can no longer remain • It is true, 
indeed, that by a feparation of figure, fuperficies, and 
terms, from a body, you deftroy all the modes and cir- 
cumftances of its being ; yet not becaufe thefe are taken 
away, but becaufe the triangle, by the feparation of thefe, 
is neceflarily deftroyed ; for if the triangle could ftill be 
preferved without figure, fuperficies, and terms, though thefe 
.- . ^ g 2 were 
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w^re taken away it would ftill retain angles equal to two 
right i but this is impoflible. And if all thefe remain, and 
triangle is taken away, this afiedlion no longer remains. 
Hehce the ix)fleflion of this equality of three angles to two 
right, is primarily and univerfally inherent m triangle, fince 
it is not aboliihed by the abolition of the reft:— — -fuch as 
to confift of brafs ; to be fcalene, or the like. Neither does 
it derive its being from the exiftence of the reft alone ; as 
figure, fuperficies, terms ; (ince it is not every figure which 
poflefles this property, as is evident in fuch as are qua- 
drangular, or multangular. And thus it is preferved by 
the prefervation of tri^igle, it is deftroyed by its de- 
ftru6lion. 

1 1 . From the principles already eftablifhed, it is plain 
that demonttration muft confift of fuch propofitions as are 
univerfal and neceflary. That they muft be univerfal, is 
evident from the preceding ; and that they muft be necef* 
fary, we gather probably from hence ; that in the fubvier- 
fion of any demoiiftration we ufe no other arguments than 
the want of neceflary exiftence in the principles. 

We collect their necefl[ity demonftratively, thus ; he who 
does not know a thing by the proper caufe of its exiftence, 
cannot poflefs fcience of that thing ; but he who collects a 
neceflary condufion from a medium not necefiTary, does 
not know it by the proper caufe of its exiftence, and 
therefore he has no proper fcience concerning it. Thus, 
if the neceflary condufion c is a, be demonftrated by the 
medium B, not neceflary; fuch a medium is not the caufe 
of the condufion ; for fince the medium does not exift 
neceifarily, it may be fuppofed not to exift; and at the 
time when it no longer exifts, the condufion remains in 
full force ; becaufe, fince neceflary, it is eternal. But an 
efkH cannot exift without a caufe of its exiftence ; and 

h^nce 
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higher in our fpeculations, and attentively confider the 
properties of demonftration : one of which is, that predi- 
<ate which is always found in the conclufion, and which 
affirms or denies the exiftence of its fubje(5t : another is-, 
thofe axioms or firft principles by whofe univerfal embrace 
demonftration is fortified; and from whofe originaMight 
it derives all its luftre. The third is the fubjedt genus, 
and that nature of which the affections and eflential pro- 
perties are predicated ; fuch as magnitude and number. 
In thefe fubjedls we muft examine when, and in what man- 
ner a tranfition in demonftration s from genus to genus may 
be allowed, Firft, it is evident, that when the genera are 
altogether feparate and difcordant, as in arithmetic and 
geometry, then the demonftration s of the one cannot be 
referrecl to the other. Thus, it is impoflible that arith- 
metical proofs can ever be accommodated with propriety to 
the accidents of magnitudes : but when the genera, as it 
were, communicate, and the one is contained under the 
other, then the one may transfer the principles of the 
other to its own convenience. Thus, optics unites in 
amicable compadl with geometry, which defines all its fup- 
pofitions ; fuch as lines that are rigbt^ angles acute, lines 
equilateral, and the like. The fame order may be per- 
ceived between arithmetic and mufic : thus, the double^ 
fefquialter, and the like, are transferred from arithmetic, 
from which they take their rife, and are applied to the 
meafures of harmony. '. 

Thus, medicine frequently derives its proofs from nature, 
becaufe the human body, with which it is converfant, is 
comprehended under natural body. From hence it follows, 
that the geometrician cannot, by any geometrical reafons 
demonftrate any truth, abftradted from lines, fuperficies, 
sind folidsj fuch as, that of contraries there is the fame 

fcience ; 
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fcicnce; or that contraries follow each other; nor yet fuch; 
as have an exiftence ia lines and fuperficies, but not aa 
effential one, in the fenfe previoufly explained. 

Of this kind is the queftion, whether a right-hne is the 
moft beautiful of lines ? or whether it is more oppofed 
to a line perfedtly orbicular, or to an arch only. For the 
confideration of beauty, and the oppofition of contraries^ 
does not belong to geometry, but is alone the province of 
Hietaphyfics, or the firft philofophy. 

But a queftion here occurs, If it be requifite that the 
propolltions which conftitute demonftration fhould be pecu- 
liar to the fciencc they eftablifh> after what manner are we 
to admit in demonftration thofe axioms which are conceived 
in the moft common and general terms ; fuch as, if from^ 
equal things you take away equals,^ the remainders (liall be 

.equal: as likewife,. of every thing that exifts, either 

affirmation or negation is true? The folution is this: fuch 
principlesy though common, yet when applied to any par- 
ticular fcience for the purpofes of demonftration,^ muft be. 
ufed with a certain limitation. Thus the geometriciaa ' 
applies that general principle, if frojn equal things, &c. 
not (imply, but with a reftridtion to magnitudes ;. and the 
arithmetician uiiiverfally to numbers. 

Thus too, that other general propofition :-~of every 
thing, affirmation or negation is true ; is fubfervient to* 
every art, but not without accommodation to the particular 
fcience it is ufed by. Thus number is of is nof^, and fo 
of others. It is not then atone fufficient in demonAration: 
that its propolltions are true, nor that they are immediate,, 
or fuch as inherit an evidence more illuftrious than the 
certainty of proof; but, befides all thefe, it is neceiTary 
they Ihould be made peculiar by a limitation of their com- 
prehenfive nature to fome particular fubjeiSt. It is on this 

account 
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account that no one efteems the quadrature of Bryfii *, a' 
geometrical demonftration, llnce he ufes a principle which, 

although 

* Wc are informed by SimpliciuSy in his Commctirary on ^riftotle^s third Category of, 
Rdatiooy " that though the quadmture of the circle feema to have been unknown to Ariflotle^ 
ytXf according to Jamblichus, it was known to the Pythagoreans, as appears from thefayinp. 
and denionllratlons of Sextus PythagoricuSi who received (fays he) by fucceflioni the art of 
dfmooftration ; and after hira Archimedes fucceeded, who invented the quadrature by a line, 
wLi^h is called the line of Nicomedes. Likewife, Nicomedes attempted to fquare the circ4e, 
by a line, which is properly called rtra^.fJ^top, or f/jc quailrature^ And Apollonius, by % 
certain line, which he calls the filler of the curve line, iimilar to a cocklcy or tpnoiie, and 
which is the fjjme with the quacfratix of Nicomedes. Alfo Carpus wiflicd to fquare the circle, 
by a certain line, which he calls fimply formed from a twofold motion. And innny others, 
accprdini^ to Jan)blichus, h<)ve accomplifhed this undertaking in various ways." Thus far Sim- 
plicius. In like manner, Bocchius, in his Commentary on the fame part of Arillotle's Cacc« 
^eriet (p. 166.) obferves, that the quadrature of the circle was not difcovered in Ariflotle's 
lime, but was found out afterwards ; the demonftration of which (fays he) becaufe it is long, 

r' fl be omitted in this place. From hence it feems very probable, that the ancient nuthe* 
ticians apt)lied themfelves fulely to Squaring the circle geometrically, without attempting to 
avcomplifli this by an arithmetical calculation* Indeed, nothing can be more uogeometrical 
tKan to expc^, that if ever the circle be fquared, the fquare to which it is equal nxuft be . 
c6inroen(urab\e with other known rectilineal fpaces ; for thofe who are (killed in geometry 
know that many lines and fpaces may be exhibited with the greatefl accuracy, geomctric8l]y» 
thbugh they are incapable of being expreiTed arithmetically, without an infinite, feries* 
Agrei»ble' to thi.% Tacquet well obferves (in lib. ii. Geom. Pra<^. p. 87.) '* Denique ndmo- 
nendi hie funt, qui geometric non fatis periii, (ibi perfuadent ad quadraturam neccipHrium d!k^ 
»t ratio linec circularis ad redtam, aut circuit ad quadmtum in numeris exhibeatur. Is fane 
erjpof valde craifus eft, ct indignus gcbmctr^, quamvis enim irrationaVis cflct.ea proponio, 
fAoS^o in rtdlis lineis exhibeatur, rcperta erat quadratura." And that this quadrature is poifible 
geometTically, was not only the opinion of the above mentioned learned and acute geometric 
ci^, butllkewiie of Wallis and Barrow; as may be feen in the Mechanics of the former, 
p.^ 517, and in the Mathematical Le^ures of the latter, p. 194. But the following difcovecy 
will, I hope, convince the liberal j»cometrical reader, that the quadrature of the circle may 
be^obtained' by means of a circle and right-line only, which we have no method of accom- 
pliQ)ing by any in'vention of the ancients m* moderns. At leaft this method, if known to the 
nng^tsy is pow loft, and though it has been attempted by many of the moderns, it has not 
been attended with fuccefs. 

Ijithe circle^ tf//, \tt g0 be the quaJrantal arch, and the right-line ^ ;r its tangent. 
Then conceive that the central point a flows uniformly along the radius a r, infinitely pro- 
^ucecl ^ and that it is endued with an uniform impulfive power. Ltt it likrwife be fuppofed, 
Ch^during Jfa Aux, fadii emanate from it on all tides, which enlarge themfelves in proportion 
to the dillp^c^^^ t^e point .^ from its fiift .fttuation. This being admitted, conceive that che' 
point'^byllj impulfive power, through the radii a n^ a m^ &c. soling every where equally 
gn:the arch ^.#,. impcUs it into its equal tangent arch g r. And when, by its uniform motioix 
•ilong the infinite line a f^ it has nt the fame time arrived at ^, the centre of the arch g r, let 
it impel in a ^milar manner the arch g r, into its equal tangent arch g /, by acting every 
where equally through rsulii eqoal to i r. Now, if this be conceived to take place infinitely 
*fince a circular iinci is capable of infinite remiflion) the arch go will at length be unbent. 
into Its equal, the taf){;cnr line g x ; and the extreme point #, will defcribe by fuch a motion . 

of 



DEMONSTRATIVE SYLl^OGISM^ Ivu 

although true, is entirely common. Previous to his de- 
monftration he fuppofes two fquares defcribedi the one 

circum- 




x>f unbending a cirmlar line # jr. For fince the fame caufe, aftiog tvery where Cmilarl/ and 

equally, produces every where fimilar aad eqnal effedi ; and the arch ^ ^ it every where 

Vol. I. . b equally 
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circumfcribing the circle, which will be- conftquently 
greater; the. other mfcribed,, which will. be. confequently 
lefs than the given circle. Hence, becaufe the circle is a 
medium between the^two given fquares, let a mean fquare 
be found between them, which is eafily done from the. 
principles of geometry ;. this mean fquare, Bryfo affirms,.. 
Ihall be equal to the given circle. In order to prove this, 
he reafons' after the fallowing manner: th^e things which 
compared with othecs without any refpecSt, are either at 
the fame time greaten, or at the fame time lefs, are equal 
among themfelves : the circle and the mean fquare are, 
at the fame time, greater than the internal, and at the 
fame: time lefs than the external fquare;. therefore they are 

ec^ally remitted or onbent, it wiltdefcribca line flmiUr in every part. Now, on account ot 
this fimplicity of the impulfive motion, fuch a line mud either be flraight or circular ; for there 
are only three lines every where fimiiar, iwe. the right and circular line, and the cyUndric . 
helix ; but this lad, as Proclus well obferres in his following Commentary on the fourth de- 
finition, is'* not a fimple line, becaufe it is^ generated by two fimple motions,, the^redti lineal and 
circular. Qpt the line which bounds more than two equal tangent arches cannot be a. right 
linci as is well known to all geometricians ; Jt is therefore a circular line. It is Ukewlfe evi* • 
dent, that this^arch ojc is concave towards the ppidt g : for if not, .it would pafs. beyond the 
chord cXf which Js abfurd. And again, no arch greater than the quadrant can be unbent 
by this motion : for any one of the radii,, as a /.beyond g o^ has a tendency from, and^hot 
to the taogent gx^ which laft is neceifary tu our hypothefis. Now if we conceive another, 
quadrantal at ch of the circle g9 t f^ that is g y^ louchinji^ the former in g to be unbent 
in the fame manner, the arch xj fliall be a continuation of the arch x o\ for if 7 ;r k be 
drawn perpendicular to x g^ as in the figure, it (hall be a tangent ia x to the equal arches - 
yje^ X 0; becaufe it cannot farll within either, without making the fine of fomc one of the . 
equal arches, equal to the rightrline xg^ which would be abfurd. And hence wemay^eafily 
infer, that the centre of the ar/ch y x «, is in the tangent line xg. Hence too, we h^e an 
eafy method of finding a^tangent right-line equal to a quadrantal arch : for having the points 
y, given, it is eafy to find a thitd poinr, as j ; and then the circle palling through the thret: 
points ^ J, jr, ihall cut off the tangent x g^ equal to the quadrantal arch g o. And the 
point i may be fpctdily obtained* by defcribing the arch gs with a ladius, having to the 
radius ^j^ tb« pipoportion of 6 to 4; for then g s is the fixth part of its whole circle, and^ 
is equal to the arch g 0. And thus, from this hypothefis, which, I prefume, may be as. 
readily admitted as the increments and decrements of lines in fluxions, the quadrature of the 
circle may be geometrically obtained ; for this is cafily found, when a right-line is difcovcred > 
equal to the periphery of a circle. I am well aware 4he algebraifts will confider it as ufclefs,. 
becaufe if cannot be accommodated to the farrago of an arithmetical calculation ; but I hope 
the loven of the ancient geomoiry will deem it defer ving an accurate inveftigation ; and if 
they can find 00 paralogi(b in the rcafoning, will confider it as a legitimate demonflraiion. 

equal 
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equal among themfelves. This demonftration can never 
produce fcience, becaufe it is built only on one conunoa 
principle, which may with equal propriety be applied to 
numbers in arithmetic, and to times in natural fcience. It 
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to defedtive, therefbre, becattfe it affumes no principle 
peculiar to the nature of the circle alone, but fuch a one 
ai h common to quantity in general. 

I5» It is like wife evident, that if the propofitions be 
univerfal^ from which the demonftrative fyllogifm confifts,. 
the conclufion muft neceflarily be eternal. For neceflary 
propofitions are eternal; but from things neceflary and 
eternal, neceflary and eternal truth muft arife. There, 
is no demonftration, therefore, of corruptible natures, nor 
any fcience abfolutely, but only by accident ; becaufe it is* 
not founded on that which is univerfal. For what confirma- 
tion can there be of a conclufion, whofe fubjedt is diflblubl^,^ 
and whofe predicate is neither always, nor fimply,. but only 
partially inherent ? But as there can be no demonftration^ 
fo likewife there can be no definition of corruptible natures;: 
becaufe definition is either the principle of demonftration^ 
or demonftration differing in the pofition of terms, or it is 
a certain conclufion of demonftration,. It is the beginning 
of demonftration, when it is either aflumed for an imme- 
diate propofition, or for a term in the propofition ; as if 
any one fhould prove that man is rifible, becaufe he is a 
rational animal. And it alone differs in pofition from de- 
monftration, as often as the definition is fuch as contains 
the caufe of its fubje(5ts exiftence. As the following: an 
eclipfe of the fun is a concealment of its light, througli 
the interpc^fition of the moon between that luminary and 
the earth. For the* order of this definition being a little 
changed, pafles into a demonftration i thus, 

The moon is fubjeiled and oppofed to the fun li 
That which is fubje(5ted and opix)fed, conceals : 
The moon, therefore, being fubjecSled and oppofed*,, 
conceals the fun. 
Biu tl?at definition is the conclufion of demonftration,, 

which 
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which extends to the material caufe ; as in the preceding: 
inftance, the conclufion affirming that the fubjedtion and^ 
oppofition of the moon conceals the fun, is a definition of 
an eclipfe including the material caufe. 

Again^ we have already proved that all demonftration con- 
fills of fuch principfcs as are prior in the nature of things ;; 
and from hence we infer, that it is the bufinefs of no fci- 
ence to prove its own principles, fince they can no longer 
he called principles if they require confirmation from any 
thing prior to themfelves ; for, admitting this as neceflary^, 
an infinite feries of proofs muil enfiic. On the contrary, 
if this be not neceflTary^ but things moff known and evident 
are admitted, thefe muft be conftituted the principles of 
fcience* He who poffefles a knowledge of thefe, and applies 
them as mediums of demonftration, is better fkilled in 
fcience, than he who knows onFy pofterior or mediate pro- 
pofitions, and demonftrates from pofterior principles. But 
here a doubt arifes whether the firft principles of geometry,, 
arithmetic^ mufic, and of other arts,, can ever be demon- 
ilrated ? Or fhall we allow they are capable of proof, not 
hy that particular fcience which applies them as principles 
or caufes of its conchifidns ? If -ib, this will be the officer 
of fome fuperior fcience, — which can be no otlier than the 
firft philofophy, to whofe charge the talk is committed ;- 
and whofe univerfal embrace circumfcribes the whole circle 
af fcience, in the fame manner as arithmetic comprehends 

Buific, or geometi^ optics. This is no other than that 

celebrated wijdom which merits the appellation of fcience 
in a more fimple, as well as in a more eminent degree 
tlian others : not, indieed, that all caufes are within its 
icach, but fuch only as are the principal and the beft, be- 
caufe no caufe fuperior to them can ever be found. Hence 
ihc difficulty of knowing whether we poflefs fcience or 

not,. 
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llot, from the difficulty of iinderftanding whether it i 

founded on i>eeuliar or common principles ; fince it is ne 
-ceffary that both thefe Ihould be applied in the conftitutio] 

of all real knowledge and fcience. 

* Again, axioms differ from poftulates in this : — the 
-demand our aflent without any previous folicitation, fron 
•the illuftrious certainty they poflefs. Their truth may 

indeed, be denied by external fpeech, but never from in 
ternal connedlion. He who denies that equal things fhal 
remain from the fubtradlion of equal, diflfents, as Euripide 
i'ays, v;ith his tongue, and not with his heart. But de 
monftration depends not on external fpeech, but on intel 
ledlual and internal convidVion; and hence, axioms derive 
all their authority from intrinlic approbation, and not fron 
public proclaim. For the prompt decifions of the tongue 
are frequently diflbnant from the fentiments concealed ir 
the fecret receffes of the heart. Thus the t geometriciar 
43oes not fpeculate thofe lines which are the ol>>e6ts of cor 

* Axioms have a fubfiflence prior to that of magnitudes and mathematical numberSy bu 
fubord:natc to that of ideas; oc, ia other words, they have a middle fituation between eiFeQtiii 
and.mathemitical magnitude. For of the reafons fubfiding in foul, feme are more (imple an^ 
tintverfal, and have a greater ambit than others, and on this account approach nearer to in 
Ullctfl, and are more manlt'cft and kno^n than fuch as are more particular. But others an 
dcftttuc or all thcie, and receive their completion from more ancient reafons. Hence it i 
necefl'dry (fince conceptions are then true, when they are confonant with things themfelves) tba 
tJicre (hould be fome reafon, in which the axiom affciting, if from equals you take a^vay equak 
isfc, i'' primarily inherent ; and which is neither the reafon of magnitude, nor number, noi 
t:mr*9 but contains all thefe, and every thing in which this ajciom is naturally inherent. Vidi 
S}iian. in A'ith. Mcta. .p. 48. 

f C comctry, indeed, wijhes to fpeculate the impartible reafons of the foul, but fince (h< 
Cnnnor ufe intcllcdions dtftitute of imagination, (lie extends her difcourfes to imaginative 
form9, and to iigunes endued with dimenfion, and by this means fpeculatcs immaterial reafoni 
in theft* ; andV: en imagination is not fufticient for this purpofe, (he proceeds even to externa 
nutter, in uhich flic defcribcs the fair variety of her propofitions. But, indeed, even thee 
the piincip.il dclign of geometry is not to apprehend fcnlible and external form, but that in< 
tetior vital one, rcfident in the mirror of imagination, which the exterior in.uiimate forifl 
iiuirates, »s far as its imperfed nature will admit. Nor yet is it her principal defign to b< 
convcrfant v^ith the rtn«giiiati\e form; but when, on account of the imbecility of her iiitel. 
legion, (he cannot receive a form dtOitute of imagination, (he fpeculates the immaterial reafoa 
1*1 the purer form of the phant?fy ; fo that her principal emplo^roent b about uoiverCil and 
immaterial fonni. Syriiui* io Arrft* Meta. p. 49* 

poreal 
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poreal fight, but fuch as are exhibited by mental conceptioiiy 
and of which the delineations on paper, or in the duft, are 
BO more than impcrfe<£l copies, . notes, and refemblances. 
Thus, . when he draws a.- pedal line which is not pedal, or- 
an equilateral triangle which is not equilateral, we muft 
pay no regard to the defignations of the pen, but folely 
attend to the intelle<5tion. of the mind ; for the property 
demonftrated of fome particular line, is in the conclufion 
applied to one that is univerfal, and this true line could be 
no otherwife flgi;iified to the learner than by a material 
defcription* 

The certainty of axioms' is, indeed, in a^meafure obvious 
to every one. For what more evident than that nothing 
exifts of which it is poffible, at the fame time,, to affirm 
and deny any circumftance of being ? Indeed, fo illuftrious 
and indubitable is the light of this axiom, that in any de-^ 
monftration we are afhamed to affign it the place of an 
affumption. It would almoft feem prolix and fuperfluous, 
fince there is nothing more manifeft and certain ; and yet 
there are cafes in which it is neceffary to rank it among 
afTumptions, And thefe take place whenever the inten- 
tion is to conclude the exiftence of fomething as true, and 
of its oppofite as falfe. ThuSj for inftance, in the demon- 
ftration that the world is finite, . we aflume this principle; 
and then reafon as follows : 

Bound and infinite cannot be at the fame time affirmed : 
and denied of any body : 

The world is a body : 

Therefore the world is not at the fame time finite and i 
infinite. 
And in this genus of demonfti-atipn, . the major propo- 
fkion ought always to affimilate with the conclufion. But 
the above axiom is not the . only one obvious, for the folw 

lowing , 



^jiing which 

, ' This axiom 

■Uix -DISSERTATION .^^/^ abfurdity ; 

not, from the difficulty of n^ y^a^^ Hence it is we 
founded on peculiar-or com- ->;;;, is either commenfur- 
-ceffary that both thefe<^ .^^^^^VkJ^; ^"d this general 
of aU real knowled'- ..^:^i, as it were, defcends into 

* Again, "SrtS^ yp^^ i that which it poffeffes of 

demand K>iwi»' y-'i^'^f^^^ for, as we have 

•the ifluftri-^ • ■ ;>^';J/i5^^^ principles are not admitted 

indeed, ' '^'^':P'.^^ ^^'^ reftriaion; but then only 

- ternal ,. y^/^ y '/lature is limited to fome particular 

itr 5^^^^^^ l>ecome peculiar and appofite. 

r / '^'/V^,,/^'" or the firft philofophy and logic, : 



,.1 AT.i/^n^' 



agree 



/z^- 



''^fv^^; \0^ Qftis after the fame manner as other arts; 



i-t'^iiU^^ trary> they confirm and eftablifh their cer- 
jti '^^jtt^^ ^\ with this diflference, that the logician rea- 
*?'^ t> ^^'r^ ni probabilities, but the metaphyfician from 
^'p' ^^^^^ A certainty and evidence. Bcfides, we do not 

i*^ . 1,5 J excellent Commentary on Aiiftotle's Mctaphyfics, (which docs not Cn 

, cjiM-^^^'^Vv'tloiIc, as defend the do^rine of idezSy according to Plato, from ihc npparcnC 

I'rvj'l-"'* ' diion of Aiidotlc to their cxillence), infonnt ui that it is the bufuicfs of wif. 

^- flot »*^' ''.^l fo c:illf^i ^0 confidcr immaterial forms or eiTences, and their elFcntial accidents, 

'f.,n». '"^'''^Kod of rcfoKnion receiving the principles of being ; hy a dirifive and and definitive 

i;y ^^^ ""^onfiucring the ificnccs of all things ; but by a dcmonftrative procefs, concluding 

^jfih'HU^^ |j,g tfl'ci»i»i*^ properties which fubftances contain. Hence (fays he, b^rcaufc intel- 

^■''"^'^"flinccs are of ihc moll limple naturCi they arc neither capable of definition nor demon« 

'00 but arc perceived by a fimplc vifion and energy of intellcd alone. But middle eilcoces, 

'hL'h a»'« drm:)nftrab!c, exlft according to their inherent projwrtifs : fincc, in the mod fimple 

I inc?i n<»rhinj; is inherent be fides their being. On which account we cannot fay that tl's is 

ihrir< (fence, and //.y/ foincthin^ elfe ; and hence they arc better than definition aad demon* 

jlriition. Hir in univerfal rcafons, confidercd by themfelvcs, and adorning a fenfible naturCt 

cilcnii-il accidents fupervcne ; and hence denionftiation is conveifant with thcfc. But in 

iiLitciial r|>ri-ics, individuals, and fcnfibles, fuch things as arc properly accidents are ]>crceived 

by ihe imigination, and arc prefcnt and abfent without the corruption of their fubjefts. And 

fhifr :?giin being worfe ihan dcmoir.irable accidents, are apprehended by ligns, not indeed by 

J viifc m^n, confidercd as uifc, b-M |^;:iiap5 by pliyfician^, natural philofophers, and all of 

.this Liad« 

rank 
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rank logic in the order of the fciences, becaiife it is defti- 
tute of fome determinate genus or fubjedt, as it is neither 
converfant about lines, nor numbers, nor proportions. 
And its chief concern is about apparent properties, and 
not fiich as are eflential to a fubjeiSl. 

Hence, in logical difquifitions, we confidently employ- 
interrogations, as equally fubfervient to the affirmation or 
negation of an opinion : — a method utterly impradlicablc, 
if we only employed thofe principles which are univerlally 
acknowledged ; lince it is impoffible of the fame thing to 
1 rove contrary properties, — as of the foul, that it is mortal 
and immortal ; but he who demonftrates, affumes one de- 
finite part of a queflion, becaufe his purpofe is not to in- 
terrogate, but to trace out the latent paths of truth. And 
hence, if any one affirms that the foul is moved, and 
immediately after denies it, he i-s no longer a fubjedt wor- 
thy the exercife of our difcurfive and reafoning powers. 

Again, it may fo happen, that the fame fcience at one 
time confiders why a thing is, at another only explains its 
^iiflence, or that it exifts, without confidering the caufe. 
Thus, tTie fyllogifm which concludes by mediate propcH 
fitions, demonftrates without afligning the proper caufe: 
l)ut that which determines by immediate ones, in a great 
meafure explains the caufe or reafon of exitlence. Thus, 
he who infers that trees do not breathe becaufe they are not 
animals, reafons from a mediate and fecondary caufe, be- 
caufe there are many animals, fuch as infedts, which exift 
without breathing : but he who infers this from their want 
of hmgs, demonftrates from the immediate and primary caufe. 
Thus, the following fyllogifm is a mediate one, or fuch 
as requires one or more mediums to eftablifli its certainty : 

Every thing that is not an animal does not breathe; 

A tree is not an animal ; 

Therefore a tree does not breathe. 
Vol. L i Here 
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lowing poffefles equal certainty; tliat of every tklng which 
exifts, either affirmation ^r negation is true. This axiom 
is of great ufe in demonftrations leading to an abfurdity ; 
for he who demonftrates the impoffibility of any oppoiite 
aflertion, neceflarily eftablifhes his own- Hence it is we 
affirm that the diameter of a fquare is either comnienfur- 
able or incommeiiAirable with its fide ; and this general 
principle is accommodated, and, as it were, defcends into 
its proper matter as often as that which it poflefles of 
univerfal is contracted to a certain genus ; for, as we have 
previoufly obferved, common principles are not admitted 
in demonftration without any reftri<Slion ; but then only 
when their general nature n limited to fome particular 
fubjecSt, by which they become peculiar and appofite. 

14. * Wifdom, or the firft philofophy and lo^c, agree 
in not ufing axioms after the fame manner as other arts ; 
but an the contrary, they confirm and eftablifh their cer- 
tainty, though with this difference, that the logician rea- 
fons only from probabilities, but the metaphylician from 
the higheft certainty and evidence. Befides, we do not 

^ Syrianus, in his excellent Commeptary on Ariftotle^tf Meraphyfics, (which does not fo 
in Itch explain Aridotle, as defend the dodtnne of ideal, accerdrng to Plato, from the apparent 
if not real oppofition of Ariftotle to their exilleocie), informs us that it is the bufuicfs of wif. 
dom, properly fo called, to confider immaterial forms or elTences, and their ciTential accidents* 
By the method of refolotion receiving the principles of being ; hy a dirifire and and definitive 
method, conddering the cfTences of all things ; but by a dcmonftrative procefs, concluding 
concerning the eiTentiul properties which fubftances contain. Hence (fays he^ bccaufe intel- 
ligible cflences air of the moft fimple nature, they are nehher capable of definition nor demon* 
/^ration, but are perceired by a fimple viHon and ebergy ai intelle<^ alone. But middle edeoceH 
which arc dcmonftrable, exift according to their inherent propcrtifs : (ince, iii the moft fimple 
beingf , norhing is inherent befides their being. On which account we cannot fay that tlk is 
their f (fence, and /Z^^/ fomething elfe ; and hence they are better than definition aad demon* 
ftration. But in univerfal reafona, coilfidered by themfelvcs, and adorning a fenfible nature^ 
eileniial accidents fupervene ; and hence demonftration is converfant with thefc* But in 
material fpecies, indiriduals, and fenfibles, fuch things as are properly accidents are perceived 
by the imagination, and are prefent and abfent without the corruption of their fubjeds. And 
thcfe nguin being worfe than demon Arable ncciJents, are apprehended by (igns, not indeed by 
a wife man, coniidered as wife, but pcihc^ps by phy(l(»ans, natural philofophers, and all of 
;thif'kind« 

rank 
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Here the major propofition is evidently mediate, becaufe 

. we are ftill to feek why that which is not an aniinal does 

not breathe, which the folio \ying immediate fyllogifm folves- 

Every thing that is not endued^ with lungs does not 
breathe ; 

Every thing that is not an animal is^ not endued with? 
lungs; ergo, 

Every thing that is not an animal does not breathe. 
Again, the fame fcience may demonftrate the exiftence* 
of a thing, or that it exifts, and the caufe of fuch exifbence, 
as often as it affigns two immediate reafons ;, but the one 
from the proper caufe, the other only from a lign^ Thus,, 
he who demonftrates the increafe of the moon, from the- 
plenitude of her orb, infers the caufe of fuch increafe; but 
.on the contrary, he who coUefts the plenitude of her orb* 
from her increafe, reafons only fron^ » fign, and can alone 
declare its exiftence. And, indeed, it often happens that 
'the caufe and Jlgn reciprocate, fo that as from the iign we 
advance to the caufe, demon ftration from the caufe fre- 
quently recurs to the fign. Thus, from the breadth and 
firmnefs of the balls, we colleft the permanent duration of 
•the pyramid; and from its extended exiftence we infer the- 
llrength of its fupport. Whenever, then, the argiraient 
originates from a fign, it gives evidence to the conclufion,. 
as from fomething more known than its caufe. When it 
begins from the caufe, it proceeds from that which is firft* 
in the order of nature, to that which is laft,: and reafoii$ 
as from the proper principle of the thing. 

Sometimes the caufe and fign do not reciprocate. Thus,, 
although wherever there is fmoke, we infer the exiftence 
nf fire ; yet we cannot infer, that wherever there is fire 
fmoke exifts. Thus, from the palace and the pidlure we 
trollcdl the exiftence. of the archite<St and painter; but the 
latt may exift without the firft ; — the living architedt with- 
out 
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tnxt the aiStual palace; and the living painter without tha- 
energies of his art. And thus it is that the caufe is illufc- 
traced by its fign; but not always the fign by its caufe* t 

Hence then^ as all caufes do not reciprocate with their 
effedts ; fo jneithcr is it always caufes and cfFedls which da 
reciprocate: becaufe a multitude of figns, mutually infers 
ring each other, may accompany a certain caufe. Thus, 
the figns which attend ^ the caufes of a fever, are a quick- 
pulfation of the artery, and an intenfe heat : and thefe 
figns mutually affert each other ; but no fyllogifm can be 
compofed from either exprefling the w>&y, but only fimpljt 
that the other exifts* 

15. We now propofe to confider the mode in which tho 
*wo preceding demonftrations are diftributed in different 
ibiencesr When fcicrices then are fo related, that the one 
is dependent on the other, as optics on geometry^ naviga- 
tion on aftronomy, and mufic compofed by the arbitration 
of the ear, on that which confifts in the knowledge of 
Aiathenuitical proportions : in this cafe, the debnonftrationr 
of iimple exifterice, or that they exijlj pertains to the 
fcience of fenfibles ; but the demonftration wby they BX^fi 
to the fcience which is fpeculative and mathematical. \: 

Thus the mathematician fpeculates the caufes of a certaiit 
fenfibie effeft, v^ithout confidering its adlual exiftence 5 ^^for 
the contemplation of univerfals excludes the knowledge of 
particulars ; and he wliofe intellectual eye is fixed on that 
which is general and comprehenfive, will thmk but littic 
of that which is fenfiblc and fingular. Thus, by mathe- 
matics we may learn the refpdnfive harmony of tlie laji 
chords and its confonance with the mean'; but wc cannot 
perceive this concord^ if unaccuftomed to the p>ra6tice of 
the mufical art. Jn fine, thofe fciences which are more of 
a matiiematical nature, I mean fuch as are more ampit 

i a con- 
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converfant with the infpedlion of things, confidering their 
fbnns abftra£ted from every material fubjedt, always de— 
monftrate the wby;. and fuch is geometry in refpedt of 
optics. Thus geometry confiders only fuch things as are 
peculiar to right-lines, independent of every fenfible con- 
nection • For the geometrician does not inveftigate a right- 
line as contained in ftone or brafs; but confiders it aSf 
entirely detached and unconnected with any objeft of fenfe- 

On the contrary, optics receives a right-line juft as it is 
perceived in a rule, or engraved in brafs. And, indeed,, 
in treating of fame particulars, natural fcience has the 
fame relation to optics, as optics to geometry. Thus, ii\ 
Goafidering the reafon of the appearance of the rainbow, 
the natural philofopher defines the bow to be. an image 
refracted from a certain cloud againil the fun ; but why it 
is endued with fuch a form, and feen with fuch a colour,L 
muft be afligned- by him who is fldlled in optics. There- 
are, again, fciences, one of which is not fubordinate to. 
the other, becaufe founded on principles totally di^erent 5 
yet, in fbme particulars they agree with the preoeding.. 
Thusji to know that an orbicular wound is the mofl diffi- 
cult of cure, belongs to the phyfician;. but to know wi^f, 
to the geometrician.. 

16. Of all fyUogiftic figures, the firft is the bcft adapted 
to fcience, lince the arithmetician, geometrician, and laftly 
all thofe who demonftrate any effeCt from its proper caufe, 
fabricate their reafonings according to this figure. For the 
middle figure is feldom nfed, becaufe only adapted to a 
few occaJfions : and fince the knowledge of the wJby is of 
all others the moft important, which is alone obtained by 
this figure: hence, in the purfuit of fcience, it is always 
preferred before the reft. Befides, it is equally acommo- 
dated to the knowledge of final caufes ; to which it alope 

tends 
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tends : for it compofes definitions from . words univerfal, 
and affirmative. In the fecond figure, a complex negative 
is conceived ; and in the laft, a particular one. Add to 
this, that mediate propofitions are no other ways reducible 
to immediate ones than by this figure, in which the me- 
diate propofition tends, by a continued feries, to that which 
is immediate. But the fecond does not conclude affirma- 
tively, nor the laft univerfally ; from whence it appears^ 
that a mediate propofition can never become immediate by 
thefe figures : not that all affirmative propofitions are im- 
mediate ones, fince fome negatives are of this kind ; for all 
propofitions are equally immediate, which cannot be con- 
firmed by fyllogifm ; and.fuch are thofe negatives, of whofe 
terms it is impoffible any genus can be affirmed, Thusr 
the propofition, no fubjlance is quality^ is an immediate 
negative of this kind, whofe terms are two of the moft. 
univerfal genera of things* 

Again, as we have frequently affirmed that he who de- 
mpnftrates, always affiimes fuch things as are eflTentially 
predicated ; but that he who argues dialeitically or topically, 
not always, but generally affumes fuch as are accidentally 
predicated, and which appear more probable and known 
than fuch as are eflentially inherent ; it is proper we fhould 
define what is meant by accidental predication; or fome- 
thing predicated by means of another^ Indeed, the term- 
has a diffiife fignification: for, firfl:,. a body is faid to be 
white by fomething eMe, becaufe by its fuperficies \ and in 
this manner vines are white, becaufe their branches are 
white. Thus, if accident be predicated of accident, it is 
by means of another; as when we fay the mufician is fair;: 
for the being a mufician is an accident of man, and the 
being fair of the mufician : and man is the fubjedt of each. 
The predicate of ful?ftance is equally accidental, when not 

included 
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included in the number of things fubftantially inherent ; 
as when we affirm of any particular man that he is red, or 
black. But the predication is efpecially accidental, as often 
as, by perverting the order of nature, fubftance is predi- 
cated of accident ; as when we fay fomething white is an 
animal : for this aflertion differs from that other, unitnal is 
white. In the latter, the fubje<fl artimal is neither inherent 
io another, nor fubfifts by another, but has an eflential 
cxiftence. In the former, what is affumed as a fubjedt 
derives its exiftence from that of which it is the accident. 
It is only dialedtically, therefore, that we can argue from 
predicates as probable and known without any diftin<5tion: 
but in demon ft ration, all that are prepofterous and acci- 
dental muft be carefully avoided, excepting fuch accidents 
as being effentiaUy in. a fubjeiSt, admit of an eflential 
predication; and fome of thefe we have enumerated before. 
17. We are now entering on a difquifition neither igno- 
ble nor ufelefs: it is this, whether the number of things 
predicated eflentially of a fubje<5t is finite, or whether tilings' 
in a continued feries run on to infinity. For inftance, let 
lis fuppofe fome ultimate fubje<5t, which is not the predi- 
cate of any thing befides ; and let c reprefent fucli a 
fubje<5t, of which b is the firft and immediate predicAte; 
and in the fame manner d of ^, and e of d: the query i«i 
Whether or not this extra(Slion muft neceffarily ftop, or 
will admit of an immcnfe progreffion, fo that / may be 
predicated of e, and g of f\ and fo on infinitely ; the 
power of the predicates, which fupplies the common iden- 
tity, ftill remaining inexhauftiblc and imdirainilhed ?• The" 
iecond query is this, Suppofing fome general fui>jc6t, which 
wc call ^, of fuch a nature as to be no longer the fubjedt 
of any farther predication, but to be iflTelf the fupremc 
sod primary predicate; and fuppofing that it is immediately 
( inherent 



DEMONSTRATIVE SYLLOGISM. Ixxi 

inherent in /, and f in €y and e in ^, whether or not the 
procefs muft flop, or extend to infinity, and no fubjedl be 
found which is not diredlfy predicable of another ? There 
is a remarkable difference in the two conliderations ; for, 
in the former we enquire whether any ultimate fubjedl can 
fupply^i infinite afcent of predicates; in the latter, whe- 
ther any firft predicate can exifl in an infinite defcending 
feries of fubjeils. The third queflion is, fuppofing two 
extremes conflituted from a firft predicate and laft fubjedt, 
whether it is poflible an infinite number of mediums can 
intervene ? And this i« no other than to enquire whether 
demonftrations admit of an infinite progrelfion, fo that; 
whatever is alTumed in proof of another, muft be proved 
itfelf ? Or whether it is not more agreeable to truth, that 
there fliould be fome immediate propofitions and ultimate 
terms, whofe difcovery may give refpite to enquiry, and 
flay the elaborate procefs of demonflration ? The fame 
queflion occurs in negatives. But that fome of thefe are 
immediate, the inftance lately aDedged fufficiently evinces* 
The folution of this enquiry is not fo diflicult in fubje6:s 
which mutually reciprocate ; for in thefe, when- the ulti- 
mate fubjedt is given, no one can doubt the exiftence of 
their primary predicate ; nor when the primary predicate 
is admitted^ can tiiere be any doubt of the exiftence of 
jfome ultimate fubjeft. For, in things which mutually re- 
ciprocate, whatever is enquired of the one, is immediatelyr 
queftioned of the other ; and wherever there is a laft fub- 
jecSt, there muft be a firft predicate ; for by the converfion 
of the ultimate fubje6i; you effedt the primary predicate. 

Previous to the difcuffion of the firft queftion, it is ne- 
ceflary to know that infinite intermediates cannot intervene 
between two finite terms in an afcending and defcending 
feries of jyredicatioris. I call the feries afcending which- 

riles 
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rifcs to uiiiverfals; but defcending, which, by a contrary 
procefs, (lops at particulars. Thus, if any one admits that 
/? is fome firll predicate, and g fome ultimate fubjedl, and 
Ihould contend, that between thefe terms there may be 
- . infinite mediums, he contradidls himfelf ; lince he w^ho 

'W begins from a in a defcending progreffion, will i>||ver, by 

this means, arrive at g; and he who departs from g in an 
afcending feries^ can never finally rife to a. So that the 

jl ir extremes can be no longer finite, as the hypothefis admit- 

ted. Indeed, the abfurdity of fuch a fuppofition is the 
fame as to contend that between one and ten, an infinity oF 
numbers may exift; which is evidently impofiiible, becaufe 
the difcrete nature of numbers' excludes their aflual exift- 
ence, in infinitum, between any finite limits; fince they 
can only become infinite from their aftual exiftence and 
precedence, and not from any dormant power or capacity 
they poflefs: for between any two given numbers there is 
nothing fimilar to number in capacity, which can ever be*^ 
come number in energy ; as in quantity continuous between 
any two points there are always parts in capacity, which, 
whenever a proper agent is at hand, become immediately 
aftual. In like manner, he who admits the terms fi[nite^ 
but believes that the mediums are infinite, aflTerts what is 
impoflible, fince thefe logical predications are of the fame 
difcrete nature with numbers themfelvcs* Thus all the 
predicates which can exifl between Socrates and fubfl:ance, 
muft exift actually, or not at all; for furely between thefe 
two terms, or periods, no predicate in capacity can ever be 
fuppofed to fubfifl:. If it be urged, that the capacity of 
receiving thefe predicates exifts between Socrates and fub- 
ftancc, ftill we reply, it is not that kind of capacity in 
which thefe predicates can retain the moft fliadow^y exift- 
ence ; out of w^hich they caa ever be called forth into 

energy, 
.8 
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energj-, as (torn feme latent retreat ; or into which ifhey 
Jam fittaHy retire, when enei^ is no more. And hence 
-we condude it impoflible that infinite mediums can exift 
between^ any finite terms. 

18. It now remains that we prove, firft, by pfxsl>ahle 
arguments, and then by fuch as are demonftrative, that 
the extremes in any feries of predications are finite ; and 
that an infinite progrefiion is impoffible, not only in fi^ 
ilantial predicates, but in fuch as are accidental. For every 
thing predicated of another is either eflentially or accident 
tolly inherent ; and is predicated in a natural or prepoftarous 
order. It is predicated according to nature, when accident 
is declared of fiibdance; contrary to nature^ when fixbftance 
of accident. That eflential predicates are finite, appears 
from hence, becaufe a contrary hypothefis excludes the 
exifience of definition, by admitting that aU things are 
contained in fome fuperior genus, and acknowledge fome 
farther definition ; fince it is impofiible that the definitions 
of genus can ever be circumflribed, while there is a conti- 
nual fupply of other genera, which can never be known 
without definition ; for thus we fhall tiever obtain either a 
beginning or an end. But to define all things is not poffible^ 
becaufe infinity can never be abfolved by the moft unwea- 
ried progreflion. Predications then, of this kind, are 
always drcumfcribed by a certain num*ber of terms^ which 
prevent their infinite procefs, and caufe all the ftrength of 
demonftration, and all the certainty of human knowledge. 
The fame may be proved in accidents ; for fuch as are pre- 
dicated of fubftance, are either predicated as qualities ot 
quantities, as relatives, or as anions and pailions ; as ex- 
preffive of fome habit, or fignificant of Ibme place ; or aS 
conne<Sted with fome time. Thus we fay the wood is 
white, the triangle is iJtalene; whitenefe being accideifital 
Vol. I. k to 
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to the 'wrood,^^ and fcalenity to the triangle. It is therefore - 
certain, that every accident is predicated of fuhllance; and 
it is no lefs certain that the. predicates of fubftance are finite* 
fince they are all included in the tea univ^rial . genera of 
things.. 

19. We hawe hitherto defended- the impo^flibility of an^ 
infinite progreffion of logical predicates and fubje<Sts, in a 
dpmonftrative proceft,. by fuch arguments as arediale^cal 
and common : ii: now remains that we adopt fuch as are 
peculiar and certain. Demonfirations, then^ are derived 
from afFe<5tions effentially inherent in. a fubje^a;, and thefe 
are either fuch as take place in definitions of a fubje6l, as 
multitude and quantity^ are efientiaUy predicated of numr 
ber; or, fecondly, accidents- which- are defined, from their 
fubjeAsi' as imparity by number.. But the predication 
cannot^ in eitiier cafe, be extended to infinity. For, it is 
not necefiary that in the fame manner that imparity is 
predicated of number, fomething elfe, fuppofe c^ . ihould 
be predicated of imparity ; and. fo imparity be contained 
in its definition, fimilar to number, in the definition of 
imparity. For in predications of this kind,, the terms are 
ahvays afiumed more contca&ed than their fubje<St ; and sut 
length, by a. continued; proceffion,. mufl terminate in an 
indivifible. Thus, as imparity is more contradled than 
niuxiber,,^ mull be more contraiffced than imparity. . Hence, 
tbefe predicati(xis either finally ftop^ for., the reafons we 
have afflgned ; or becaufe whatever is- predicated of im* 
parity, i§ neceflarily. predicated, of . number ;. fo that one 
thing as number would be a£iually. contained in the defi« 
nition of. an infinity, of things ; and fo adtual .infinity muilt 
enfue,. which is abfurd. Laftly, . whatever is faid. to. refide 
in the terms, mud be allowed to refide in the fubjec^ ; iq 
number tnuft be applied in the defiaition.jof eyery afie^Uonf 

and 
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and an infinite number of properties will be eflentially in- 
herent in number; and number will inherit infinite de- 
finitions. But aflfedlions eflentially refident in a fubjedt 
cannot be infinite, bccaufe it is neceflary they fhould exift 
in energy. Thus, imparity cannot exift potentially in 
number ; nor reafon in man ; ncM* rotundity in a circle, 
becaufe wherever thefe fubje£ls have an adtual being, it is 
neceflary thefe eflential attributes fhould be actually inhe- 
rent. Again, in the definitions of a fubjecH, an infinite 
procefs is iniix)flible, becaufe from fuch an hypothefis no- 
thing could ever be defined ; and thus it appears that neither 
can demonftrations be infinitely extended, nor every thing 
admit of demonftration, an opinion, we have already noticed 
in the beginning of this fe<Skion : for if neither univerfally, 
nor in every propofition a middle term can be ailumed, but 
as foon as we arrive at immediate propofitions, the labour 
of inveftigation is finiflied, the poffibility of demonftrating 
every thing can no longer be defended ; fince it is proved 
above, that by limiting the extremes, an infinite nnmbeir 
of mediums is neceflTarily excluded. 

And thus, by taking away infinity from the reafoning 
art, we have given z fupport to fcience, which the moft 
vigorous efibrts of fubtle fophiftry can never finally fubvert. 
We have fet bounds to that reftlefs fpirit of enquiry which 
wanders una>ntrouled in the mind unenlightened by fcience, 
by every where drcumfcribing its progrefs within the limits 
of that which is moft particular, and moft imiverfal, a firft 
predicate, and an ultimate fubjeA : and finally, by afiert- 
iDg that all the evidence of human knowledge refirlts from 
the luftre of primary and immediate principles, we have 
held up a fteady and permanent light, ever fuffident to 
dire<fl our fteps through the dark mazes of ignorance and 
<£ZTor, into the bright paths of certainty -and truth. 

k a ao. Let 
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20. L.£t US. next confider whether univerral dmnonfb*a<* 
tion is prefei^able to particular^ or not. And firft, in favour 
pf particulars we may fay that their evidence is more ex- 
^uiike and certain than that of untverfal$« Thus, the 
jtnowtedge, from Infpedion, that Callias is a rational animal^ 
is fupecior to that acquired by a reafoning procefs which- 
infers- his rationality, becaufe every nan is a rational 
animal. By particulaf demoniiratioti a thing is known as- 
it i9> by univerfal only in common. Befidesy particulars- 
poflefs foi^e folidity, univerfak none: and the demon- 
ilr^ion of things which have a real exigence, is mor^ 
exc^ent than that of things which have ncnie* And there* 
mc aa errors more frequent than thofe about univerfals ;. 
demonftration coniidering them as things entirely abftra<Sted 
froia &]gulars. On the contrary^ particulars are ufurped^ 
by the i^ht, graipedy as it were,, by the hand, and the 
general fubjeA of every fenfe ; ib that concerning thefe,* 
demooftration affirms nothing falfe or inconftant. But thefe 
xeaibn3|i however plaufible^ are eaiily confuted. And^ firfty. 
the term eiiential is more clofely conneiSted with univerfals 
than particulars. Thus the poflefllon of thi^e angles* 
equal to two right, is an affe<5tion more eflential to the 
triangle itfelf, than to one equilateral or fcalene. Add too, 
that in the demonftration of univerfak we always infe^ 
fome property of a fubje(St from its iimple exiftence,. on 
becAufe it is fuch a f\ibje<^. Agam, many afiedions ar^ 
contained in iingufars aCumed from no particular nature,, 
but from that which is univerfak; as rationality in Socrates,. 
which is not inferred from his exigence as Socrates, butr 
Gmm his exiftence as man. Farther, that demonft ration- 
is the more excellent which is derived from the better- 
caufe : bm an univerfal caufe is more extended and excel* 
lent than a particular one;, fince the arduous inveiHgation: 

of 
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•f the wby in anry fubje<5t is ftopt by. the arrival at Tiniver- 
fah^ ThiJs, if we dfefire to know why the exterior angles 
of a triangle are equal to four right ones, and it i^ an- 
^eredy becaufe the triangle is kofceles;: we again afk. But- 
why becanfe ifofceles ? And if it be replied^ beeanfe it is a 
trisEngle^ we may agaia enqiurei^BiUr why becaufe a triangle ? 
To which we finally anfwer, becaufe a triangle is a right- 
fined figuiie ;. and hei^ our enquiry refts at that nniverfal>' 
idea which embraces every preceding particular one, and^- 
is contained in no other more general, and comprehenfive 
Chan itfelf. Add top, that the demoixftsation of particuHus 
is almoft the demon Aration of infinites ; of uhiverfals,. the 
demonftration of finitesk — We add farther,^ tbiit demon-- 
ftration is the beft, which fumiAies the mind with the mofk" 
ample knowledge; and this is alone the province of univer- 
fals* Again,, the principles of fcience become immediate 
only in proportion as the demonftration becomes univerfal;'; 
and he who knoxvs^ XMiiverfals, knows particulars in capacity t • 
•but we cannot infer, that he who has the beft kno^vledge • 
«f pfolicularsy knows^ any tfting of uWverfds. Laftly, that* 
which is univerfaFi is tfie prov&ice of intelledt and reafbn, . 
particulars' are the offspring of fenfe; and hence we con-- 
dude that univeiihl deraonftratlon exceeds particular both 
indignity and excellence, and is fiirftin the nature of things^ 
adthongh laft in the piogreffions of the reafoning-power^ 

Again,. That affirmative demonftratlon is fbperior to 
negative, appears fix>m hence r the affirmative does not' 
.require the alTiftance of the negative j but the negative 
cannot exifl without the affirmative y^on which account; the 
iimbnftratien compofed f^om negatives alone, is incapable' 
•f producing realevidence and'convi<5lion. Befides, affirma- 
tion exceeds negation beth in. priority and fimplicity of' 
exifteace. 

3" Again,. 
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Again, the demonftratioh -whic'h concludes dire^J^, is 
•better than that which confirms a propoiition by evincing 
-the jabfiirdity pf its xontcary. The firft -proceeding in a 
^regular order, eftabiifhes, by. a natural dedudtion, the truth 
-which was firfl advanced. '.The &coRd taking a wider -cip- 
,cuit, yet with the fame intentions produces a conduHon 
-quite oppofite to its app^enjt delign. The one may. be 
.compared to .the open attack of a vaHant and ikilful^ fdldier, 
vwho cxpefts the xonqueft of his enemy from ftrength and 
vcourage ak>ne : <the progrefs of the other jefemblee.. ithe 
iame foldier, uniting force with Aratagemy and advafnciug, 
vby an irregular march, which >hi8 .foe miftakes for a rett^at, 
4>ut finds the fecret caufe of his deftru<5tion. Tlie fijcft is 
:iimple and impromifcuous, a^ compoied from ppopoiitions 
•alone: the fecond is. compound and mifcellaneous, calling 
in hypothelis toits affiftance. 

2 J. One fcience is faid to be prior £0, and more certain 
than another in many refpedts ; —.when the one reafons 
•from. primary caufes, but the other from fuch as are fe- 

iCondary : when th^ one may be ranked in the genera of 

intelligibles and univerfals; but the other in the genera of 
Xendbles and particulars. And fuch is the relation of 
arithmetic to mudc ; of geometry to optics ; and lallly, of 
pvery fuperior to every fubordinate fcience. Again, this 
happens when the one reafon« from iimple principles, the 
other from fuch as are complex and connedled ; on which 
account arithmetic feems to poflefs greater certainty than 
geometry. For the principle of arithmetic is unity; but 
of geometry a point; and unity is without polition, with 
which a :]x>int is always connected. And in this manner 
geometry inherits greater evidence than aftronomy; for 
•the. one confiders body fimply, the other as coi^nedted with 
A circular motion. The fcience. is called one which con- 

tepix'^ates 
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Ceti^lates a<5tions belonging to one genus : the genus is one 
-vrMch poflefles the fame firft principles ; and hence geo- 
metfy aiid ftereotnetry form one fdence. On the contrary, 
the fciences are called different which have different prin- 
ciples) Aich a» geometry and optics;, the latter of which 
doeatiot originate from the? principles of the former* 

A^Uy the faxna thing may admit of many demonftra-* 
tionSs and maybe- known from many mediums: at one. 
time from- the application of fuch as are congenial : at 
another^ from-^ thole of: a. different' orders or genus. Frorn^ 
congenial^) as when we demonftrate that the phnt.ain is z- 
ftibftancei fiiA; by the mediumr of. a' tree, and then by the. 
medium of a plant,, thus i- 
■ Every treeis afubftancej. 

The plantain is a<tree:; 

Therefore the plantain is a fubftance*. And again, . 

Every pkuit: is a fubftance : ; 

The plantain is a plant*: 

Therefore, the plantain i» a fubftance.- 
We demonftrate, from mediumsv of a« following, order op 
geausr as when we prove man to be a fubftance, at one 
one time from his being .rational^ at another^ from his. 
Heing a' biped^ and.thefe mediums, > in part, mutually> 
ooBtain each other. 

' 2ft<i Fortuitous events can never^ in' any icience; .beconie. 
tile fulgedt of'demon-ftration ; iince they are neither limited. 
Iff neceflity, nor admit the arrangement of fyllogiim. In- 
deed, fo far from obtaining- a neceflapy, they do notpoirefs 
a frequent 'exiftence, but every fyllog^i^is compofedirom. 
dncj'DRothter of tbefe.. 

Again, Ibience is not the bufinefs of fenfe^rfincethat 
which is univerfal is the object of perception in particulars^ 
tlfemiielve&. For .the objeA.of fight is. colour in.. gQneraI,r 

and>i 
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ahd not this pardcular colour:: the otije<3; a# hsaetng^u 
found <in general, and not imy partksdar found*; and on 
this account ive fee or hear not onl^ this at -thM teoiouff of 
:found, but likewife e^esj. other wMch t'Ms under «be cog- 
iRzance of the£e fenfes; Hence^ if it were^ peffijbde for any 
^ne to ^jfeom by^ his i^ht, the eipiality of thi^ithvee WfSef 
.of feoM particular triangle to two light^ ht wmH stat'hj 
»this means poflefs a demonfixatioa of ther oonehiiipn wj^dh 
affirms 4hls to l>e the property of ei'ery triaog^er; but bis 
itnowjedge would extend no /aether than ths-tiiao^ lie 
ihlpefbs. Thus too, if we caidid perceive.^ eieii^! ef the 
t^moonto ^fe from the interpofitzon oS the e9rth». w« 
could notvuniverfally conclude that this. i&t^cnwfir of eviuy 
eclipfC) but oiidy of the partictdar one- we behiQldk For 
vthe ex^cation of cau&s extends, to univerfidf ^ atod com- 
iprchends not only the knovvled^ of one particular defeat 
vof the moon, but {imply of every edipfe; ildtee the mter« 
»pofition of the earth is not fo much the ca\ife of any pre- 
*fent eclipfe, as of alt which -can poffilifly exift in eveiy age. 
'Whenever, then» the caufe is univierfaly the k<K»wledge ai 
any efife<3: deduced from Aich a catxfe is, in erery refpe€^ 
fiiperior to the evidence ariiittg from the perceptions of 
fenfc. It is -like wife more exceHent than the apprehen(i(Hi. 
which fubiifts independent of the proper caule; as if »ay 
one ihould give abibiute credit to the propofition, that the 
-rfirec angles of a triangle *re equal to two right, withtjut 
a previous convi^on that the external angle of a triangle, 
is eqnal to the two intecior oppofite ones; -and without ap- 
plying this laft proportion as the caufe of the firft. The 
comprehenfion, then, which is conjoined Avith the proper 
caiife, far -exceeds the ftrongeft -evidence of fenfe. 

But perhaps it may ^ faid that fcience confifts in fet^f^, 
becftufe -the fcience of any 5>articular> fails from Sk ^$c& of 

the 
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the fenfe by which it is apprehended. To this we reply, 
that, fdencei indeed, is not aequired without the affiftance 
of fenfe, but it does not follow from hence, that to perceive 
is to kn(nv% becaufe the obje<5t of fcience is that which 
is uaiverfal ; but of fenfe, that which is particular. Thus, 
if we could fee light penetrating the pores of glafs (on the 
atomical hypothefis) the caufe why it illuminates would be 
manifeft from fenfible infpedtion as the means, and from 
the univerfal apprehenfion of fcience, by which we fhouM 
underfland this to be univerfally true* 
• Again, the principles of all fciences cannot be the fame 
neither conlidered as remote or proximate* Not confidered 
as proximate, becaufe the principles always correfpond to 
the demonflrated conclufions ; but thefe are not the fame, 
fince they are often generically different ; and confequently 
the propofitions from which they refult muft he derived 
from difcordant genera. But propofitions confift of fuch 
things as effentially exift; and hence we infer, that the 
principles of geometry are effentially difl:ingui(hed from 
thofe of arithmetic, that they cannot admit of reciprocal 
accommodation, fo that the one may be predicated, or be- 
come the fubjeft of the other, and that the one can never 
•be fubfervient as a medium to the other. Again, common 
and firlt principles are not applied in every fcience ; fuch 
as this, that every thing muft either be affirmed or denied. 
Nor can any thing be proved by their affiftance alone, but 
fts often as thefe are required in demonftration, other prin- 
ciples more proximate and peculiar to the given propofition, 
muft always be adopted. Again, axioms univerfally con- 
ceived, cannot be affumed in fyllogifm, but they muft be 
contradted, as it were, to fome fubjedt genus. Of this 
kind is that common axiom, that as often as any four 
quantities are proportionable, by permutation, oi: changing 
'• Vol. L I tlie 
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the order of the terms, the fame ratio will refult. For thij 
arts apply this axiom in a reftricSted fenfe ; geometry, by 
confidering the relatives as four magnitude?, .and arithmetjig 
as four numbers ; but the natural philofopher, by ad^pt-i- 
iiig the comparifon tp four motions, or four times. Befides, 
if the principles pf all fci?nces were the fame, it is neceflary 
they diQuld be cptrtpreheDded by {bme certain QLumber^ 
Similar to tlie limitation of the elements : but ev^ry fcience 
is capable of immenfe increafe from the many different 
modes of amplification the conduiipns will admit; and 
confeqiiently it is requifite to eftabliHi a correfpondent num- 
ber of proper principles ; foir fuch as ar^ common cannot 
be alpne fufficient. Laitiy, if the fame principles accord 
with, eyery fcience, it follows, that any thing may be de+ 
monflrated frpmfuch principles: but the certainty of §eot 
metrical «onclufipn$ cannot be eftabliflA!^ from the principles 
of mufic; and from hence it follows, that ^though the 
principles of every fcience are not the fame, they do not 
poffefs an entire diverfity, nor yet an abfolute affinity of 
liature. 

2$, There is a remarkable difference between fcienoe 
and opinion. Whatever is th« fubjedt of fdence muft have 
a neceffary exiftenge ; on the contrary, opinion is conver-^ 
fant with things liable to mutation and decay. Again, aa 
fcience depends on neceffary propofitipns for fuppprt, fo 
9pipion on fuch as poffefs only a poflibility of exigence ; 
and fo there is one mode of approbation in fubjedts of 
9pinion, and another in thofe of fcience. Hence fcience is 
diftinguifhed from opinion by two difcriminations, the one 
ariling from their fubjedts, the other from the mode of 
approbation. That • opinion is converfant with things 
poflible or contingent, we may learn from hence; contin» 
gencies cannot belong to fcience, becaufe their exiftence it 

not 
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npt neceffary ; nor to intellect, or that principle of fciehcc 
i>y which its terms are known; nor to the apprehenfion or 
belief of immediate proportions, called indemonHrable fci- 
tnce. Hence, if every habit by which truth is known, is 
either fcience, or intelledt, or opinibn, it remains diat ppif 
«ion alone coniiils of things which are, indeed, true ; but 
not necefiary. It is, therefore^ incon£tant suid unliable^ 
from the inutable nature Df its fubjeds;. Betides, no oni 
thinks he poflei3£& an opinion, of things which he beiieves 
to harve a .nece£hry jexiitencc, fa^ that, they jcanncA he oth^-^ 
jivife than they are; hut to fuch conviftioq he properly gives 
the name of knowledge, and to its contrary the name pf 
opinion. 

. Again, the fame thing from the fame propotitions niay 
at one time become the fubje6t of knowledge, at another, 
pf opinion; and this happens according to, the difiSeient 
formation of the fyllogifm which the propotitions compbfe} 
whether reafoning from the proper caufe it explains th« 
pky, or only fimply declares a thing exiils. Hence: z doubt 
arifes why opftiions otTthis khid may not be called fcience^ 
fince boOi.the fuibjeflsr and propotitions are the fanief thi 
ibhition is obvious.: If it is believed that the propofkibns 
eainot he otherwife than they are,' or that they have isl 
neceilary exiftenoff, fuch an atiTent of the mind i&not opinito| 
but fcience ^'becatOfe things whi(^ inherit axi efifemial ekift** 
enca-arje. the ojaiannents of fcienae.alone. On the oHitrary^ ii 
we are convinced that the propofitions are true, but at the 
fame time not neceflTary, fuch convidtion is not fcience, but 
opinion. Hence, it is impoflible that fcience and opinion 
can be the fame, fince they vary in their definition and 
mode of approbation, and in a different manner demand 
our belief. Similar to this, although it may happen that 
of the fame thing ^ true and a falfe opinion may arife, it 

1 2 will 
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will not therefore follow, that true and falfe opinions are 
the fame. For that which is firm and conftant can never 
he the fame with that which is mutable and frail ; and that 
which is always true muft be eflentially diifferent from that 
which may be changed into falfe. By the power of habit 
indeed in diflFerent men, the fame*thing may be compre- 
hended by opinion and fcience. Thus it was opinion ia 
Epicurus when he faid that the fun was eclipfed by the 
moon pafling under its orb, becaufe he thought it might 
otherwife happen, and that the moon might be interpofed 
without obfcuring the light of the fun. It was fcience iii 
Hipparchus, becaufe he knew it as a neceflary event. But 
in the fame mind, at the fame time, and of the fame 
thing, it is inipoiiible that fcience and opinion can exift. 
And thus much concerning the diflference of the two. 

24. Laftly, fagacity is an acute and fudden apprehenfion 
of the medium, or proper caufe of a certain effect : as if 
any one, beholding the moon, ihould in a moment con- 
je<Siure the caufe of the part oppoiite to the fun being 
lucid, and the other parts obfcure, becaufe ihe derives her 
fjdendor from the fun. Hence he is univerfally called acute 
and fagacious, who, from the afpedt or hearing of the ex- 
tremes, can readily perceive the medium which exifts 
between them : as the term imports a certain revolution 
of the conduiion into its firft proportions, and, as it were, 
a fwift comprehension and continuation of the medium. 
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SECTION III. 

• 

IN the enfuing Commentaries^ the foul is confidered as 
immaterial ; and as poflefiing a middle nature between 
iiitelligibles and fenfibles ; bat that this important aflertion 
may not remain without proof> the following demonftrative 
arguments, derived from the Platonic philofophy^ are 
ofikred to the reader*s confideration. And firft, that libJs 
ibul is an unextended, and confequently immaterial eflence^ 
may be thus proved. If, after the manner of magnitude, 
it confifted of continuous parts, it would be impoiiible that 
any one part could be fentient from the paffion of another; 
but the foul, for inftance, which is iieuated in the finger, 
would be fenlible of paflion, as if detached from foul in 
the other parts of the body, and exifting by itfelf ; for the 
Ibul, from this hyppthefis, would be fentient by parts, and 
not confidered as a whole. Be(ides> there muft be many 
fouls governing each part of us, different among them-> 
felves, and endued with their own pecuHar energies. For 
whatever may be faid of continuity, is to no purpofe, nn- 
lefs it conduces to unity of fenfation ; fo that the hypothefis 
vfaich fuppofes that the fenfation s gradually arrcve at the 
principal part of the foul by a certain continued fuceeflion, 
is not to be admitted, fince it may be reafonably aiked. 
How is the principal part to be peculiarly diiHnguiflied ? 
By what rule of quantity can the parts be difcemed, by 
what difference are they to be didinguilhed, where the 
quantity is one, and the bulk continuous ? Befidcs, is the 
principal part alone, or are the other parts, fentient ? If the 
principal part alone be perceptive, the foul can then alone 
be fentient when a fenfible pailion meets with this prin- 
cipal 
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cipal part, fituated in its peculiar feat; but if a fenfible 
paflion falls upon any other part of the foul defUtute of 
ienfe, it is impoflibte thiat fuch -a part ftioidd be able to 
tranfmit the fame paflion to the principal, or be at all fen- 
ttent. For how can that which is void of ienfe, ceddve 
]^i!ion> atid eonvey it entire to a fentient part f Be&}es,if 
t^ailioii adcedes^ to- the principal, it either falls on one of its 
parts, and Co either one part alone will be fentient, and 
the re'O: without fenfation, and confequently fup^uons, or 
tlitfrd mlifi bo iftmtmeralble and difllmilai: feniktioas ;. for if 
tb* ftfnfation of each of the parts fingly, is the fame witik 
the aggregate of them all, of what uie is a multitude of 
]>arts? ]&ut if the fenfations are various, a man may fay^ 
as it were, I am primarily fentient in this place, and fecoa^ 
darily in ahother; and every fentient part befides the firftj 
will be ignorant where fenlation is moft iwwerfiil : oi: per-* 
haps (from fuch an hypothefis) every part of the ibtrl will 
ht equally deceived, each part thinking the paiiion to arifd 
in the l^ace where it is fituated. But if not the principal 
part alone, but every part of the foul, be fentient, a pxin-* 
*ipal part is fuperfluous for the purpofe of fenfation ; and 
if the foul be divifible like magnitude, how is it able to 
retognize, as belonging to one fubje(5t, the qualities whidi 
iloW, as it W6re, through many fenf^s, as through tbuf 
eyes aft<l ears ? For that part of the foul which* is perceptive 
thfough the eyes, diftinguilhes nothing but colours ; that 
which cnergifes through the ears, nothing but founds ;r and ' 
that which a6ts through the medium of the touch, ndthin^ 
bu€ the furfaces of bodies: what is it then which per*' 
ceives all thefe properties of bodies united in one fiibje^ 
or what is that which perceives any thing as a certain one? 
For unlefs the intentions of the fenfes, and of fenfible 
ob|e£b» were colle^ed together in one,- the foul cduld 

never 
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fiever'1)e abU to judge of the pecnfiar and diffident prOper^- 
fies of bodies. Hence it is neceflary that the foul Ihould 
be, as it were, a general centre ; that the feveral Xenfes 
ihould be extended on all fides to this, .finuiar to lines 
verging from the circumference of a drcle to the centre; 
and that a power of this kind, comprehending .-all things^ 
ihould be. truly one^ For. if the ibul was aay. thing divi* 
itble, and the intentions of the fenies reached the foul, an4 
ejaded in its eilence like the extremities of various lines^ 
they muft either again concur in one and the fame as a 
medium, or have different iituati(9ns, in fuch a manner 
that each fenfe may perceive different from one another ; 
as if, for inftance, the fenfe of fight fhould perceive the 
form of Socrates, and the fenfe of hearing recognize his 
voice; that eflence which pronounces the whole to be ono 
pedbn, that of Socrates, muft be fometbing different from 
each of the fenfes. JEience it is neceffary that the. foul 
ihould be an indivifible eflence ; for if fhe poffefied mag<» 
nitude, fhe muft be divided along with every fenfible objedk 
ihe perceives ; fb that one part of the foul would perceive 
a certain part of a fen£ble object, and we fhould poflefs nq 
ientient power capable of perceiving the whole,i or of prokt 
Roundng any thing one. Thus, in the perceptioh of' if 
man, confidered as one, how is it polfible that the foul 
can be divided, fb that the! perception of a part fhall be tho 
fame with the perception of the whole. But if we fappoftf 
the foul diviiible in aU her perceptions, fince it is impoiUble 
flie fhould be co-extended with every fentient object, iff 
how many parts is the divifionto bemade? Is the fbtil t0 
be difh-ibuted into the fame number of parts as the fenfible 
obje<a fhe perceives, fb that every part of the foul may 
perceive the fame part of the obje^ ? Or fhall we fay that 
the parts of the foul have no- ienfation of the port* of the 
• '' a^-'.i objel5i-f 



Ixxxviu DISSERTATION on the 

objedt? But this ^vould be abfurd and impoiiible. If every 
part then of the foul perceived every part of a magnitude 
as a whole, iince magnitude is divifible to infinity, and fince, 
on this hypothefis, there muft be innumerable fenfations 
of every fenflble object, there muft be innumerable images, 
as it were, of the fame thing in our princip^ part* Be- 
ildes, if that which perceives is corporeal, it will not be 
pollible for it to perceive in any other manner than as if, 
certain images were imprefled from a feal in wax, or in 
brafs, or in any other fenlible fubftance. But if the images 
of fenfation exift as in humid bodies (which is moft pro- 
bable), they will certainly be confounded like images in 
water ; nor can there be any memory, the image departing 
with its forming fubftance. And if we fuppofe the figures 
to remain like impreilions in folid bodies, either it will 
not be poflible for others to fucceed while the former en- 
dure ; and thus, fenfations of other things cannot take 
place ; or if others fucceed, the former images muft be 
immediately deftroyed, aind memory be no more. So that 
if we allow it poflible to remember, and, befides this, to 
perceive other things, without any hindrance from former 
impreflions, it is impoflible that the foul fliould be corpo- 
real. Since the foul, therefore, is an unextended, indivi- 
iible, and immaterial fubftance, it is confequently incorrup- 
tible and immortal ; for every thing capable of diflblution 
and difperfion is either corporeal and compofite, or exifts 
in fome fubjedl from which it is infeparable. And indeed, 
whatever may be difTolved is corruptible, as being com- 
pounded from many. But whatever naturally fubfifts in 
ibmething different from itfelf, when it is feparated from 
its fubje<St, immediately vanifhes into non-entity. But the 
f<)ul, as" we have proved, is incorporeal ; it is likewife re- 
moved from every fubje(5l, and naturally reverts to kfslff 
Vid is therefore immortal and incorruptible. 

2. Let 



N A TV Re O F T H E soul. Ixxxix 

2. Let us now confider how, and on what account the 
foul is faid to be of a middle nature, and to be the recep- 
; tacle of all middle energies, both vital and gnoftic. Since, 
then, there is a long gradation of beings, proceeding from 
the firft being, even to fotmlefs matter, which is nothing 
more than the dark, (hadow of effence, it is requifite to 
enquire what the properties are of the firft and latt beings, 
and what the condition is of the middle orders; for thus 
we Ihall know where the effence of the foul ought to be 
placed. The properties of intelligible natures, therefore, 
are as follows : true being, eternal, indivilible, immove- 
able, total, perfect, full of effence^ replete with life, free, 
moving all things, fimilitude, prefiding over all things, and 
at the fame time feparated from all ; for each of thefe pro- 
perties appears in intelligible^, according to the proceffions 
of being. But the properties of fenfible natures, different 
from thefe by the greateft interval, are fuch as, not-true- 
being, temporal according to effence, partible, moveable, 
particular, indigent of another, always replete with fub- 
fiftence, living by participation, moved by another, difli- 
militude, and occupying place by parts. But the middle 
properties of thefe- are, not-true-being, an eflehce better 
than non-being, and inferior to true-being, according to 
cflence eternal, but according to its energies extended with 
time, indivifible according to its divine part, but divifible 
according to the various proceffions of reafons, felf-motive, 
governing things moved by another, but fubordinate to 
filch as are immoveable, bearing before itfelf a particular 
nature, together with'its totalit)' ; (for, bccaufe it contains 
in itfelf all reafons, it is after a manner a whole, but be- 
caufe it is diminifhed and fallen, ends in parts, and fuffers 
a tranfition of its energy, it muft be efteemed a particular 
nature) : and again, perfeding itfelf, yet, neverthelefsy 
Vol.. I. m per^ 
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perfected by natures prior to its own; filling itfelf with 
power and ftrength, and at the fame time filled by others: 
living from itfelf, and receiving life from others, being 
more divine, indeed, than things which live only by par- 
ticipation, but inferior to things primarily vital ; moving, 
•other things, and itfelf moved by others ; at the fame time 
fimilar and diflimilar; and feparated, at the fame time^ 
from laft natures, and co-ordinated with them. Such then^ 
being the properties of the firft, middle, and laft orders^ 
let us confider where we ought to place the foul, whether 
in the firft order, or in thofe which retain the laft place : 
but if we eftablifti it among the firft, it muft be true being, 
every way eternal and immoveable, and it muft confequently 
poffefs every thing which we have attributed to the firft 
beings ; add too, that on this hypothefis w€ can no. longer 
attribute to, the foul a power of felf-motion, nor the dif- 
curfive proceflions of reafbning, nor a variety of other 
particulars, which manifeftly belong to th^ fouL But can 
we place it with propriety among the laft of beings? The 
leaft of all: for on this hypothefis we fliall make it alooe 
moved by others, divifible, compofite, and alone pofleifieg 
perfe(5lion from others, the oppofite of which is evident 
in all our fouls; fince they move and perfedt thanfelves, 
and are led wherever they pleafe. Since then it is not 
pofiible to place the foul either in the firft, or laft order of 
beings, it is requifite to aflign it a middle place^ in imita- 
tion of its divine caufe Rhea (according to the theologifts), 
who is the conciliating band of the two parents Saturn and 
Jupiter, and is rei)orted, from her prolific bofom to. pro-, 
duce the liic of the foul. But though the foul is thus the 
extremity of intelligible, and the principle of fentible na?- 
tures, we muft not conceive it to be fuch a principle or 
extremity as a point in a line, for it is not in both the 

.naUMpes 
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Batore^ it terminates, like a point in both the fedtions ofa 
line; but it is to be called the extremity of intelligibles, 
becaufe it appears after an intelligible eflence, and the 
principle of fenfibles, as being abftracfled from them, and 
the fource of their motion. And thus it will preferve to 
us a certain proportion, that as the natures which are 
moved by others, are to thofe which are mx)ved by therti- 
felvesi fo are thefe laft to immoveable natures ; and hence 
it will obtain the condition of a bond, on account of its 
peculiar mediocrity, unfolding, indeed, united caufes, but 
reducing the diifipated powers of fenlibles into one^ and 
being contained by an immoveable and perpetually abiding 
caufe ; but containing itfelf the generation,, which, moved 
by another, is fubjedt to continual mutation. It is likewife 
intelligible, if we regard generated natures ; but generated,. 
if we compare it with intelligibles; and thus it exhibits in 
its middle nature both extremes, imitatingalfo, by this means, 
(according to the Greek theologifts) its divine caufe, for it 
is faid to be on both fides refulgent, di^Kpu^^y and to be 
endued with two faces oLfjupiv^o'cd'rrog^ and to receive in its bo- 
fom the proceflions of intelligible natures. It is likewife 
faid to be replenilhed .with intellectual life, and to be the 
fountain of the ever-running ftreams- of corporeal life, and 
to contain in itfelf the centre of the proceffions of all beings.. 
On this account it is, with great propriety, affirmed to be 
generated^ and at the fame time without generation. For 
true being, according to the Platonifts, is without genera-^ 
tion, becaufe it has an infinite power of being .totally pre- 
fent at the fame time : and body is faid to be generated,, 
becaufe it always poflefles in itfelf an infinite flowing power, 
which it cannot at once totally feceive. The foul, .there- 
fore, becaufe it is incorporeal, abiding in itfelf, has an in- 
finite power of being, and this totil with refpedl to its 

m, 2 eflence,, 
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effence, and immortal without generation; but according 
to parts it may be confidered in infinite production. . For 
it has not the fame total infinity ever prefent, or there 
would be the fame infinity of the whole and part^ of the 
perfect and imperfcd:, of the contained and containing, 
which is impoflible. But neither is it poffible that the 
whole of its eflence (liould be in the a6l of perpetual pjo- 
dudtion, any more than that a part of it fhould be eternal 
being, left the part fliould be more worthy and better than 
the whole. Hence the v7roc^cc(r:^^ or fubfiftcnce of the foul, 
is at the fame time of infinite power, and is generated in 
infinitum ; for by this means it participates of being, and 
obtains the firft place among generated natures ; while body 
alone, both with refpedt to its whole and parts, is obnoxious 
to a perpetual generation. 

3. But let us now enquire from what genera Plato com- 
pofes this nature of the foul, which contains in itfelf the 
bond of all beings ; previous to which it will be requifite 
to explain what thefe genera are, and from whence they 
originate. Of the fpecics, then, exifting in the intelligible 
world, or the divine intelle(5l> which contains in itfelf the 
caufes of all pofterior natures, fome are moft general, ex- 
tending thcmfelves to the univerfality of things ; but others 
arc more particular, like the moft fpecial fpecies, and others 
fubfining between thefe, expand themfelves, indeed, to a 
1:1 altitude of things, but not to all, according to the divi- 
lion of the Elcan gueft in the Sophifta. For man is pro- 
^liicocl from tl^e ideal man, and horfe from the ideal horfe, 
in i1:j i!UcIII^iblo world; but the fimilitude which is found 
ia iii.iii aiul liorfc, and other animals, is produced from 
iik^uv.::. itjclf, ov the ideal fimilitude, as diffimilitude from 
un^'I.cii^i's itfelf; but the famcnefs and difference which 
;-ic juiiii'l in ull beings, proceed from the famenefs * and 

difference 
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difffereutce which fublill in ever-vital energy and perfedlion, 
m the fupreme intell6<5t, or the ideal world. Now, as 
among the fciences fome are efpecially uniyerfal, fo in in- 
telligible caufes fome are perfe<5lly particular, prefiding 
alone over the proper and peculiar number of one fpecies,; 
but others extend themfelues to a multitude, fuch as equa- 
lity, likenefs, totality, (for the whole conlidered as a whole 
is not common to all things, fince the part is not a whole) ; 
but others, again, expand themfelves to all things, as all 
beings participate of thefe, confidered as beings, and rwt 
confidered as vital or animated, or poffeffing any other 
property exclufive of the denomination of being. Becaufe, 
therefore, 6em^^ is the firft, the caufes of l^em^ obtain the 
moft univerf^l order among genera ; and thefe are five in 
^ number^ as follows, ejjence^ famenefsj difference^ mot ion j and 
Jiation. For every being is endued with efTence ; is united 
to itfelf ; is by itfelf, or its own famenefs, feparated from 
others ; proceeds from itfelf, and its own ftate and principle, 
and no lefs appears to. participate of a certain abiding^ in 
preferving its own proper fpecies. All things, therefore, 
whether intelligibles or fenfibles, or fubfiftihg between 
both, depend on thefe genera for their ex ift.ence. For 
without the being of effence^ nothing could fubfift; in like 
manner, y^\x)ixo\xx, famenefs every whole would be diflipated, 
and divided from itfelf; and difference being taken away, 
all things would be one alone, and multitude be deftroyed. 
But without motion and flation^ all things would either be 
inefficacious and dead, or, lollng their proper ftate and fta- 
bility, would end in non-entity. 

4. Such then being the middle nature of the foul, Platp, 
with great propriety, in the Phaedrus, and in his tenth 
book of laws, defines it to be number moving itfelf; which 
definition he received from.Philolaus, and Philol^is from 

, Pythagoras. 
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Pythagoras. For fince mathematical fpecics have a mid^ 
fobfiftence, as is proved in the following Commentaiies^ 
they are of all things moft accommodated to the naXtire of 
the foul. Hence Plato, in imitation of Pythagoras, fome- 
times explains the foul by number, as in the prefent in- 
ftance; and fometimes by figure and magnitude, as in -the 
Timaeus ; while he confiders in the foul the interfe<Stion of 
lines, and a twofold circle. For fince mathematical forms 
are feparated from the flux and inconftancy of matter, they 
participate of a certain, exa6l, fure, and exquifite con<K- 
tion, by means of which they eminently confer to the ele- 
vation of our ingenuity, and the explication of laffent 
concerns ; and, on this accoimt, as they pertain to numbers^ 
we may fay, preferving the analogy, that there are five 
orders of numbers, the divine j the effential^ tbe^nimativi^ 
the natural^ and the matbematic. The firft of thefe is uni- 
form, the fecond immoveable, the third felf-motive, the 
fourth moved by another, and the laft the image of the 
others, and their external meafure. The divine number 
is confidered eminently in the deity, as in the principle of 
all things ; the effential belongs to intelledt through ideas, 
and is called ejfencey unity^ and tbefrjl being ; the animative 
number belongs to the foul, through the medium of her 
inherent reafons ; the natural to phyfical concerns, through 
the feeds of nature ; and laftly, the mathematical belongs 
to opinion, as it is nothing more than the image of eflential 
number, formed by the energies of the rational foul. The 
Ibul, therefore, is number, not limited by quantity, and 
mathematical, but animative; it is number, not indeed 
numbering, but numbered, generating and converted into- 
itfelf. Hence too, becaufe harmony arifes from number,, 
the foul is called harmony ; not, indeed, a harmony of 
the parts of the body, nor the harmonic quantity which 

6 fubiifts 
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fubfifts in found or in voice ; but a harmony ariiing from 
its ^fTential numbers^ placed in its inherent reafons^ and in 
tb« genera, which conftitute its nature. It is this harnaonf 
which produces, as from its proper caufe, the harmony 
of the corporeal parts, the rhythm of motions^ and the 
melody of voices and founds. It is this which produces 
that delight in the foul from fenfible harmony, which 
fvifficieutly indicates it to.be fomething familiar and do- 
meftic to her nature. From hence it may be inferred^ that 
Plato is not inconfiftent with himfelf when, in the Phaedo, 
he denies, and in the Timoeus affirms, the foul to be har- 
mony ; for he denies that it is a harmony of a definite 
quantity, or fuch as arifes from the parts of the body ; but 
he afierts it to be a harmony in the manner already ex- 
plained. It may hkewife be inferred, that Plato is igno- 
rantly accufed by a many, for affirming that the foul is 
harmony, or number ; for they only regard vulgar m^he- 
nciatical number, and fenfible harmony ; while Plato, far 
more elevated, difcourfes of intelligible numbers, and ideal 
harmony, fubfifting in immaterial energy and perfedlion^ 

5. And here it is neceflary to confider what number, in 
a particular manner belongs to the foul ; for various num- 
bers> differently confidered, accord with her felf-motive 
nature. In the firfl place, union and unity may be con- 
fidered in the foul, as in her proper degree fhe participates 
of divine unity ; and likewife with relation to her totality, 
for ihe is one certain whole. And becaufe-^ whole may be 
confidered .in a triple refped, one before the parts, another 
rifing from the aggregate of paj:ts, and a third fubfifting 
in the fingle parts ; the foul is a whole in each of thefe 
rcipe^lls. Thus fhe is a whole prior to the parts, while fhe 
is confidex'ed as divdfible into them, in an incorporeal man- 
ner; fl^e is a whole rifing fix)ni parts, while afTuming the 

parts 
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parts ia the firft place, we confider how her nature is fa- 
bricated from their conjundlion ; and (he is a whole in the 
lihgle parts, fince flie is total in the whole, and in every 
part. Belides, the duad belongs to the foul, becaiife Ihe " 
contains in her nature bound and infinite, famenefs anil > 
difference; and laftly^ a converfion to intdligibles and fen-' 
fibles.. And, indeed, the duad conjoined with unity, very' 
properly accords with the foul ; for to intelleiSt above foul^ 
unity particularly belongs; to body beneath foul, the in- 
* finite alone ; and to foul fituated in the middle, duality 
properly agrees, being, as it were, infinite, conriedled witlv 
unity. Agaio, the ternary number is attributed to the 
foul, as well on account of her beginning, middle, and 
end, as becaufe fhe abides in herfelf, proceeds to inferiors^ 
and returns to fupernal natures, Befides, (he flows from 
tie one J recedes from him, and is reflected into the one* 
when (he acquires her proper perfection. Laftly, as Pro- 
clus obferves, the nature of the foul is divided into ellence^- 
power, and energy ; fo that (he may be faid to rejoice in- 
the ternary number, and to be replete with its perfeCkioo* 
But the quaternary number belongs to the foul (b far as 
flie is connected with matter, which is tempered with four^- 
qualities, and four elements ; and (he is endued with four 
principal faculties, nutrition, fenfation, local motion, and 
intellection. . But to omit other numbers, and their confor- 
mity with the foul, the quinary, and feptenary numbers 
are efpecially attributed to the foul. The quinary, becaufe- 
the foul is compofed from the five genera of things, we 
have previouily explained; and becaufe five particulars: 
merit a principal confideration in the foul ; firft, her eflence ; 
fecondly, the harmony of her reafons ; thirdly, the fpecies 
arifing !Vom the concord of her parts or reafons ; fourthly, 
her virtue ; and, laftly, her energies : and on this account^ 

Proclus- 
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Proclus obferves, the confideration of the foul ought to 
receive a quintuple diftribution. Befides, as the foul con- 
iifts from a divifible and indivifible nature ; fo the quinary 
is ccftnpofed from the firft even and the firft odd number. 
JLaftly, as the foul is the connecting medium of the uni- 
verfe ; fo the quinary obtains the middle fituatioii in uni- 
V£rfal number, that is in the decad. But the feptenary 
number belongs to the foul, becaufe, as Plato (hews, in his 
T^imaeus, all harmonical reafons are contained in the feven 
numbers, i, a, 3, 4, 9, 8, 27 ; and from thefe the foul is 
compofed. Hence Proclus elegantly obferves, that the 
feptenary number is dedicated to Apollo, the parent of all 
harmony ; becaufe in one, two, and four, from which the 
feptenary refults, the firft bifdiapafon is found. Befides, 
the writers on harmony affirm that all the difference of 
voices proceeds as far as to the feventh degree. So that 
Plato ufes, with great propriety, the feptenary number for 
the compofition of the foul. Again, in thefe numbers of 
the foul, every medium is found in a convenient propor- 
tion ; in thefe the geometric medium is contained, corre- 
fpondjing to the right inftitution of laws ; of which Plato^ 
in his Republic, fays, that by this cities are properly go- 
verned : there is found too, an harmonical medium, which 
is the fimilitude of juftice : and laftly, we may difcover an 
arithmetical medium, which is called the illuftrious fymbol 
of peace. After this manner, therefore, Plato, with a 
wonderful fecundity of fignifications, affirms that the foul 
is 'comjx^fed from numbers. He like wife confiders the 
figures file contains, I mean the circle and triangle ; becaufe 
as the foul is the firft nature which verges to body, {o 
thefe are the firft of all figures, as well re6lilinear as cur- 
vilinear. Befides, an orbiculation agrees to the foul, through 
intellect: ; but progreffion and rectitude according to . her 
Vot. I. n own 
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own proper nature } and on this account (he contains both 
a ftraight and circular figure. I omit other correfponden* 
cies of a circle and triangle with the foul, as they are 
exhibited in the following Commentaries ; and particiMarly 
by Proclus, in the third book of his Commentaries on the 
Timaeus : it is fufficient to the defign of this DiOertation^ 
juft to have mentioned this analogy, that the nature of the 
numbers and figures may appear, which are confidered by 
Plato in the compofition of the foul. 

6. I^et us now pafs from contemplating the nature of 
the foul, to a furvey of its various gradations of know- 
ledge, and the means by which it acquires the illuminations 
of fcience ; as this is a fpeculation perfectly effential to a 
full comprehenfion of the enfuing Commentaries. Accord- 
ing to Plato^ then, in the fixth and feventh books of hia 
Republic *, there are four degrees of the internal cogijii- 
tions of our foul; imagination, or aflimilation ; faith, co* 
gitation (^mvoU) ; and laftly, fcience or wifdom* The two 
firft degrees conjoined conftitute opinion ; but the two laft 
equally joined produce intelligence in its large acceptation* 
I fay in its large acceptation, becaufe the word intelligence 
is confidered by the Platonifts in a triple refj[>e6l. Firft, as 
it rifes from opinion and fcience ; as Plato aflTerts, in the 
feventh book of his Republic. Secondly, as it pafles into 
the fame with fcience ; for thus," in the end of the fixth 
book, he confiders intelligence and fcience as the fame» 
Laftly, as it is diftinguiflied from fcience, and intelligible 
from that which is the object of cognition : thus, fcience 
regards the cflential reafons of the foul ; but intelligence 
elevates us to ideas, and this is intelligence in its proper 
acceptation. The diftin<Stion of thefc four degrees, efpe- 
cially depends on the diftindion of things with which the 

• Sec Note to Ch;ip. i. BdcI i. of ihc cnfw«lDg Commentanei • 
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foul is converfant. For thefe four degrees of things are, 
the image of a fenfible objedt, the fenfible object itfelf, 
the image of an intelligible objedt, and the intelligible it- 
felf. Imagination or alfimilation regards the image of the 
fenfible objedl ; which image is nothing more than the 
Ihadow or refemblance appearing in water, or other lucid 
and polifhed bodies. Faith is converfant with fenfible 
objects ; and thefe are animals, plants, and every thing 
fubje<Sl to the energies of fenfe. From the jun(Stion of 
imagination and faith, opinion is produced. Cogitation is 
converfant with the image of an intelligible objedt ; which 
is nothing more than a certain uniyerfal, coUedled from 
fenfibles, related to the reafons of things exifting in the 
foul, and conftituted by their affiftance ; but not elevated 
to ideas, and refolved into their lucid nature. Thofe who 
are converfant with this image of an intelligible objecSt, ufe 
hypothefes ; which do not elevate us to principles, which 
are reafons and ideas, but bring us down to fubordinate 
objedts. Laftly, fcience, confidered as the fame with in- 
telligence, is converfant with that which is intelligible, or 
the eflence of things ; and of this kind are reafons pertain- 
ing to the foul, and ideas to intelledt. Hence, as intelligibt^ 
is to Jenftble in fplendor and truth, and form to its image ; 
fuch is the relation of the fuperior to the inferior degrees 
of cognition. And as thefe four degrees may be refolved 
into five, by feparating intelligence from fcience ; fo they 
are reduced by Plato into two principal degrees ; fo far as 
the two firft are converfant about generation ; but the two 
laft about eflence. And thus much for the firft particular 
propofed. 

It now remains that we inveftigate the mode in which 
fcience is produced in the foul, according to the docSlrine of 
Plafco. For this purpofe^ I think it will be neceflary to 
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confider the rational foul, in whofe nature all reafons "cor^ 
refponding to ideas, have been inferted from eternity, re- 
ceived into the human body, as into the plain of oblivion ^ 
bordering on the river of negHgepce, that is placed near to 
the flux of humours; w^hich producing in its nature vari* 
ous kindS' of perturbations, are the caufes of its felf-oblivion 
and negleft. Hence the foul, thus conftituted, as it were, 
lleeping and intoxicated ; fleeping before it is roufed ; in- 
toxicated before it is purified ; begins from external^ feniible 
objecSts to be moved and excited, and to feek with avidity, 
the knowledge congenial to its nature. The foul now, en- 
quiring after truth and the fciences, is firft converfant with 
the external images of things, in which the glimmering 
light of limilitude to truth, prefents itfelf to the view ; then 
it diilinguiQies thefe images among themfelves by its rea-- 
foning power; and if they agree in any particular, coUedts 
them into one. Thus, being employed in feparating into 
many^ things united, and reducing many into one, it ad- 
vances from fhade to fubftance, and is elevated from iimi- 
litude to truth itfelf ; and thus apprehends the eflence of a 
thing free from every foreign or contrary quality, ihining; 
in reafon and idea. Afterwards, from this conta6l, efpe- 
cially falutary to itfelf, it experiences an ineffable joy, as 
from a return into its proper nature, and beft difpofition ; 
and fo great is its exultation, that it negledts and defpifes 
the fhadows which it formerly purfued. Then the foul 
truly knows, that while a man regards corporeal natures, 
he is employed in refemblances ; and that though he may 
efteem himfelf knowing in many things, he knows nothing 
in reality ; but is then alone elevated to the fublime degree 
of fcience, when he arrives at ideas. Hence it appears, 
that there are four fubordinate difpofitions of mankind in 
order to fcience. For, in the firft place, children, as new 
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WE are informed by Proclus, in the enfuing Commen- 
taries, that the end of geometry, and, indeed, of 
mathematics in general, is to be referred to the energies 
of intelledt ; and that it is degraded when made fubfervient 
to the common utilities of a mere animal life. But as the 
very oppofite to this is the prevailing opinion of the prefent 
age, let us examine the truth of this dodlrine, and attend 
to the arguments which the Platonic philofophy affords in 
its defence. For if we can prove that this affertion of 
Proclus is fupportcd by the ftrongeft evidence, we fliall 
vindicate the dignity of true geometry, reftore it to its 
ancient efteem in the minds of the liberal, and ftiew how- 
much it is perverted by applying it to contrary purpofes. 

In order to this, I fhall endeavour to prove the following 
pofition, that things valuable for their own fakes, are pre- 
ferable to fuch as refer to fomething elfe. Now, this may 
be demonftrated, by confidering that every natural pro- 
dudion was made with reference to fome end, as is evident 
from an indu6tion of particulars ; and if this be the cafe, 
it may be fafely inferred, that every thing exifts for the 
fake of the end. But that for the fake of which any be- 
ing fubfifts is the beft of all; and the end, according to 
nature, is that whicli is perfe6ted the laft of all, from the 
birth of any being. Hence the human body receives its 
,end or perfedion firft, but the foul laft. And hence the 
foul is pofterior to the body, in the accomplifhment of its 
nature ; and its ultimate perfection is wifdom. It is on 
this account that old age alone purfues and defires the goods 
of prudence and wifdom. Hence, wifdom is a certain end 
rfo us according to nature.; and to be wife, is the extreme 
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or final caufe for which we were produced. It was, there- 
fore, beautifully faid by Pythagoras, that man was confti- 
tuted by divinity, that he might know, and contemplate. 
Pf then wifdom be the end of our nature, to be endued 
with wifdom muft be the beft of all. So that other things 
are to be performed for the fake of the good which this 
contains. But to enquire in every fcience fomething be- 
lides this, and to require that it fhould be ufeful, is alone 
the employment of one ignorant of the great difference 
between the moft illuftrious goods, and things neceffary. 
For they differ, indeed, widely ; fince things are to be call- 
ed neceffaries, which are the objefts of defire for the fake 
of others, and without which it is impoflible to live. But 
thofe concerns alone are properly good, which are loved by 
themfelves, though nothing elfe Ihould fall to the lot of 
their poffeflfor ; for one thing is not to be defired for the 
fake of another infinitely, but it is requifite to flop at 
fome limited obje£t of defire, of which it would be ridicu- 
lous to require any utility abftra6led from itfelf. But yoa 
will afk, What is the emolument of contemplative wifdom, 
what the good it confers on its poffeffor ? What if we ihould 
fay (for fuch is the truth of the cafe) that it tranfports us 
by intellecSt and cogitation, to regions fimilar to the fortu- 
nate iflands ; for utility and neceflity are ftrangers to thofe. 
happy and liberal realms. And if this be admitted, ought 
we not to bkifti, that having it in our power to become 
inhabitants of the fortunate* iflands, we negleft the purfuit, 
through a fordid enquiry after what is ufeful and profitable, 
according to vulgar eftimation? The rewards of fcience,- 
therefore, are not to be reprehended, nor is it a trifling 
good which refults from its acquifition. Befides, as men 
travel to the mountain Olympus for its fpedtacle alone, 
preferring a view of its lofty fummit to much wealth; and 

as 
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as many other fpecStacles are defired for their own fakes^ 
and vakied beyond gold, in hke manner the fpeculation of 
the univerfe is to be prized above every thing which ap- 
pears ufeful to the pm-pofes of life : for it is furely fhame^ 
ful that we Ihould eagerly frequent the theatre, and the 
race, for the fake of the delight afforded to our corpore^ 
fight, and (hould look for no farther utihty in thefe than 
the pleafure they produce ; and yet Ihovtld be fo fbrdidly 
ftupid as to think that the nature of things, and truth it- 
felf are not to be fpeculated without fome farther reward 
than the fincere delight their contemplation affords. 

It is on this account that the apprehenfion of truth is 
compared to corporeal vifion; for the fight is the molt 
liberal of all the fenfes, as is confirmed by the general 
teltimony of mankind. Hence, the fight of the fun and 
moon, and the glorious fpeiSlacle of the flars is defired by 
the iuofl illiterate as well as the naoft knowing, for the 
*delight fuch vifions afford; while, on the contrary, the 
.defires of the other fenfes are for the mofl part directed 
to fomething farther than the mere objeds of their energy* 
Thus, even the fenfe of hearing, which is the next in 
dignity to the fight, is not always defirable for its own 
fake ; for light is the general object of fight, and found that 
of hearing ; but it is evident that light is more univerfally 
defired than found, fince all light, when not exceflive, is 
always plcafing, but this is by no means the cafe with everf 
kind of found. Hence it is, that all contemplation is fo 
delightful, and this in proportion as it becomes abflradted 
from fenfiblc objedls ; for the mofl beautiful forms do not 
produce genuine delight, until th^y are flrongly reprefented 
in the phantafy, as is evident in the pafTion of love; fince 
the faireft face then alone caufes love when it prefents it- 
felf clearly to the inward eye of thought, in the mirror of 

imagi- 
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imagination, accompanied with living elegance, and a re* 
fiftlefs energy of form. 

Indeed, fo liberal and fo exalted an employment is con- 
templation, that Plotinus, with his ufual profundity, proves 
that the univerfe fubfifts for its fake ; that all the produdtions 
of nature originate from this ; and that even actions them- 
felves are undertaken with a view to the enjoyment of 
affer-fpeculation. May we not, therefore, fay that the 
fportfman follows the chace for the fake of a fubfequent 
review of his favourite purfuit ? That the ghitton for this 
rejoices in the meal ; and even the mifer in his wealth ? 
And that converfation is alone foUicited, that it may recal 
paft images to the foul? In (hort, contemplation is the firft 
fpring^of aftion^ and its only end; fince we are firft in^ 
cited to any external obje6t by fpeculating its image in the 
phantafy : and our fubfequent condudt tends, without 
ceafing, to the energy of refledtion ; for deftray prior and 
pofterior contemplation, and adlion is no more. 

Now if this be the cafe, and if geometry is a fpeculative 
fcience (I mean the geometry of the ancients), it is both 
defirable for its own fake, and for ftill higher contemplar- 
tions, the vifions of intelledt, to which it is ultimately 
fubfervient. For, when ftudied with this view, it opens the 
eye of the foul to fpedtacles of perfect reality, and purifies 
it from the darknefs of material oblivion. Away then, ye 
fordid vulgar, who are perpetually demanding the utility 
of abftra6t fpeculations, and who are impatient to bring 
down and debafe the nobleft energies, to the moft grovel- 
ing purpofes ; ignorant of that mighty principle of a(5lion, 
which influences every part of the univerfe, and through 
which even divifion and difcord tend as much as poflSible to 
union and confent; ignorant that from the depravity of 
your nature^ and the blindnefs of your inward eye, you 
Vol. I. o are- 
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are incapable of fpeculating the fubftance of reality, and 
are therefore eagerly gazing on its fhadow : and laitly, un^ 
confcious that this is the point about which you are conti- 
nually making excentric revolutions, miftaking the cir*- 
cumference for the centre, motion for reft, and a departure 
from good for a tendency to felicity. 

It was for the fake of this moft exalted and liberal con^ 
templation that Heraclitus yielded his right of fucceflion to 
a throne, to his brother ; and that Anaxagoras neglected 
his patrimony, efteeming \one drop of genuine wifdoi^ 
preferable to whole tuns of riches. Led by a defire of 
this, as by fome guiding ftar, Pythagoras travelled into 
Egypt, and cheerfully encountered the greateft difficulties 
and maintained the moft obftinate perfeverance, until at 
iength he happily penetrated the depths of Egypti^i wis- 
dom, and brought mto Greece a treafury of truth: for futmts 
:fpeculation. But thefe were happy days; this was the per 
riod deftined to the reign of irue pbilqfopbyy and to the 
advancement of the human foul to the greateft perfection 
its union with this terrene body can admit. For in our 
times, the voice of wifdom is no K>nger heard in the lilence 
of facred folitude; but folly ufurping her place, has fillecl 
every quarter with the barbarous and deafning clamours of 
defpicable fciSlaries ; while the brutal hand of commerce 
has blinded the liberal eye of divine contemplation. For 
unfortunately, the circle of time, as it produces continual 
variations, at length reverfes the obje(5ts of purfuit ; and 
hence, that which was once defer vedly firft, becomes at 
length, by a degraded revolution, the laft in the general 
,eileem. 

2. If geometry, therefore, be both valuable for its own 
f»ke, and for its fubferviency to the moft exalted contem- 
plations, there can be no doubt but that the great per- 
fection 
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feS:ion to which this fcience was brought by the Greeks 
was entirely owing to their deep convidiion of this impor- 
tant truth. Euclid^ we are informed by Proclus^ io^this 
work/ was of the Platonic fedi ; and Archimedes is reportcc^ 
by Plutarch, in his Life of Marcellus^ ta have poffefied fuch 
elevated fentiments of the intrinfic dignity of geometry^ that 
he confidered it perverted and degraded,, when fubfervient 
to mechanical operations ; thoughy at the requei]b of king 
Hiero, he fabricated fuch admirable engines for the defence 
of Syracufe. From this fource alone, the great accuracy. and 
elegance of their demonftrations was derived^ which have 
been fo defervedly applauded by the greateft modem ma-^ 
tfaematicians, and the warmeft advocates for the farrago 
of algebraic calculation. Algebra, indeed, or as it is called, 
Specious anafyjisy is the modern fubftitute for the perfect 
method adopted by the ancients in geometrical demonftra- 
tions; and this folely, becaufe it is capable of being 
applied with greater facility to the common purpofes of 
life. Hence, hypothefcs have been eagerly admitted in 
geometry, which the ancients would have blufhed to own r 
I mean the multiplications and diviiions of lines and fpaces 
as if they were numbers, and confidering geometry and 
arithmetic as fciences perfedtly the fame. But we have 
fortunately the teftimony of the firft mathematicians among 
the modems againl^ the unlawfulnefs of this ungeometrical 
invalion. And to begin with the great fir Ifaac Newton, 
in his Univerfal Arithmetic * : " Equations (fays he) are 
expreflinns of arithmetical computation, and properly have 
no place in geometry, except fo far as quantities truly geo- 
metrical (that is, lines, furfaces, folids, and proportions), 
may be faid to be fome equal to others. Multiplications^ 
divijtons^ and fucb fort of computations^ are newly received 

• Page %rjm 
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into geometry y and that unwarily^ and contrary to the Jirfi 
defign of this fcience. For whoever confiders the conftru6lioa 
of problems by a right-line and a circle, found out by the 
firft geometricians, will eafily perceive that geometry was 
invented that we might expeditioufly avoid, by drawing 
lines, the tedioufnefs of computation. TCberefore^ tbefe Jw§ 
fciences ought not to be confounded. The ancients fo induftri- 
oufly diftinguilhed them from oae another, that they never 
introduced arithmetical terms into geometry. And the mo^ 
dernSj by confounding botbj have loft the Jimplicity in wbicb 
all tbe. elegancy of geometry conjijls.^ And in another part ♦ 
of the fame work he obferves^ that ^^ the modern geometers 
are too fond of tbe fpeculation of equations.'^ To this very 
high authority we may add that of Dr. Halley, in the 
preface to his tranflation of Apollonius de Sedione Rationis; 
for which work he conceived fo great an efteem^ that he 
was at the pains to learn Arabic in order to accompliih its 
tranflation into Latin + : ^^ This method, fays he, •(of 
Apollonius) contends with fpecious algebra in facility, but 
far excels it in evidence and elegance of demonfl:rations ; as 
will be abundantly manifefl: if any one compares this doc- 
trine of Apollonius de Sedtione Rationis, with the algebraic 
analyfis of the fame problem, which the moft illuilrious 
Wallis exhibits in the fecond volume of his mathematical 
works, cap. liv. p. 220.'' And in the conclufion of his 
preface, he obferves J, ^' that it is one thing to give the 
rclolution of a problem fome how or other, which may be 

* page 250. 

t Mftbodus hzc cum algcbrA fprciofa facilitate contendir, evidently ^roet dcmonfirationum 
cl(>.anti^ csm longe fupcrare videtur : uc abande condabiri fi quia conferat banc Apollonii doc* 
innsiin ^e Se^fic/ie Rationis cum cjufdcm Problem a ti s Analyfi Algebraic^, quam cxhibuit cla* 
xillimus Wnllifius, torn. ii. Operum Math. cap. liv. p. 220. 

\ Vcrum perptndcmliim cA, aliud ciTc problcma aliqualiier refolut urn dare, quod modisTariii 
picrumquc fcii poicft, aliud mcihodo clrgantifTma ipfum cfficcrc; Analyfi brcviffimi ci firoul 
pcrfp'cua, Syntlitfi coiicinna ct miiiimc operofa. 

accora- 
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accomplifhed by various ways, but another to efFedt this 
by the raoft elegant method ; by an analyfis the fhorteft, 
and at the fame time perfpicuous ; by a fynthefis elegant, 
and by no means operofe." And Dr. Barrow, notwith* 
{landing he was fo great an advocate for the identity of 
arithmetic and geometry, exprefsly afferts *, that algebra 
is no fcience. To thefe authorities we may add Simfon and 
Lawfon, who, fenfible of the fuperior fkill of the ancients, 
both in analyfis and fynthefis, have made laudable attempts 
to reflore the Greek geometry to its prifline purity and per- 
fection. 

Again, the greatefl men of the prefent times have been 
of opinion, that algebra was not unknown to the ancients ; 
and if this be true, their filence refpedling it is a fufficient 
proof of their difapprobation. Indeed, if we confider it 
when applied to geometry, as an art alone fubfervient to 
the facility of practice, as conveying no evidence, and pof- 
feffing no elegance of demonilration, we fliall not wonder 
at its being unnoticed by the ancients, with whom pra6tioc 
was ever confidered as fubfervient to fpeculation ; and ia 
whofe writings elegance of theory and accuracy of reafon- 
ing are found perpetually united. 

3. But the lives of the firfl cultivators of this fcience (I 
mean the Egyptian priefts) as well as of the Pythagoreans 
and Platonifts, by whom it afterwards received fuch im- 
provements, fufficiently evince that this fcience advanced 
to perfedlion from an intelle(5tual theory as its fource, and 
from being referred to contemplation as its end ; and this 
will be evident, by attending to the folldwing hiftory of 
the Egyptian priefls, as preferved to us by Porphyry, in 
his excellent work on abflinence + ; a tranflation of which, 
will not, I prefume, be unacceptable to the philofophical 

♦ In hi$ Mathcmatitfal Lcdurcs, p. 44. f Lib. iv. 

reader. 
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teader, *^ Chaercmon^ ^the Stoic (fays he) explaining the 
rites of the Egyptian pfiefts, who, he fays, are accounted 
philofophers by the Egyptians, relates, that they choofe a. 
place heft adapted to the ftudy and performance of facred 
rites ; fo that a defire of contemplation is excited by only 
ifirequenting thofe recefles which are dedicated to their ufe^ 
and which fkrocure fafety to the priefts, on account of that 
reverence of the divinity, whofe facred myfteries they per^ 
form; fo that all poflible honour is paid to thefe philoib-*^ 
phers, in the fame manner as to fome facred animals. But 
he fays they Jive entirely folitary, except at particular timesy 
^hen they mix with others in fuch aflemblies as are ufuaUy 
held, and in public feafts ; and that on all other occaiions 
they are fcarcely to be approached. For he who defires to 
converfe with them muft firft purify himfelf, and abftain fron^ 
i multitude of things after the manner of thefe Egyptian 
priefts. He adds, that thefe men, renouncing every other 
occupation, and all human affairs, give themfelves eritirely,^ 
through the whole of life, to the contemplation of divine 
concerns, and to enquiring into the divine will : by the 
latter of thefe employments procuring to themfelves honour^ 
fecurity, and the eftimation of piety; by contempIatiOKi> 
tracing out the latent paths of fcience ; and by both tliefe 
Occupations united, accuftoming themfelves to manners 
fruly occult, and worthy of antiquity. For to dweU always 
on divine knowledge, and be difpofcd for divine infpiration> 
removes a man beyond all immoderate defires, calms the 
paffions of the foul, and raifes her intelle6tual eye to the 
perception of that which is real and true. But they itudied 
tenuity of aliment, and frugality in their apparel, and cul- 
tivated temperance and patience, together with juftice and 
equity, in aU their concerns. Indeed, a folitary life -ren- 
dered them perfe<5tly venerable ; for during that period 

which 
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which they call the time of purification, they fcarcely 
mixed with the affociates of their own order, or faw any 
one of them, except him who was converfant with them 
in that exercife of purity, on account of neceflary ofes^ 
But they by no means concerned themfelves with thofe 
who were unemployed in the bufinefs of purification. The 
remaining part of their time they converfed familiarly with 
thofe fimilar to themfelves ; but they lived feparate an4 
apart from thofe who were eftranged from their ceremo* 
nies and manner of living. He adds, they are always feeii 
employed among the refemblances of the gods, either car^ 
rying their images, or preceding them in their accuftome4 
procefilons, and difpofing them with gravity of deportment^ 
and in a graceful order. In all which operations they did 
not indicate any pride of difpofition ; but exhibited fome 
particular natural reafori. But their gravity ^yas confpicuous 
from their habit ; for when they walked, their pace WM 
equable, and their afpedi: fo perfecSlly fteady, that they re? 
frained from winking whenever they pleafed. Their rifi- 
bility too, extended no farther than to a fmile. But their 
hands were always contained within their garments ; and 
as there were many orders of priefts, every one carried 
about him fome remarkable fymbol of the order he wa? 
allotted in facred concerns. Their fuftenance too was 
flender and fimple ; and with refpe<5l to wine, fome of them 
entirely refrained from it ; and others drank it very fpar- 
ingly, affirming that it hurt the nerves, was an impedi-* 
rrient to the invention of things, and an incentive to vene- 
real defires. They alfo abftained from many other things, 
never ufing bread in exercifes of purity ; and if they ate it 
at other times, it was firft cut in pieces, and mingled with 
hyffcp. But they abllained, for the moft part, from oil^ 
and' when they ufed it raixt with olives, it was only in 
6 fmall 
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fmall quantities, and as much as wag fuflicient to mitigate 
the tafte of the herbs. 

In the mean time, it was not lawful for any one to tafte 
of the aliment, whether folid or fluid, which was brought 
into Egypt from foreign parts. They likewife ^bftained 
from the fiih which Egypt produced; and from all qua* 
drupeds having folid or many fiflured hoofs ; from fueh 
as were without horns ; and from all carniverous birds : 
but many of them abftained entirely from animal food« 
And at thofe times when they all rendered themfelves pure^ 
they did not even eat an egg. But when the time drew 
near in which they were to celebrate fome facred rites^ or 
feftival, they employed many days in previous preparation^ 
fome of them fetting apart forty-two days, others a greater 
length of time than this ; and others again a (horter; but 
never lefs than feven days ; abftaining, during this period^ 
from all animals, and from all leguminous and oily nutri- 
ment, but efpecially from venereal congrefs. Every day, 
they walhed themfelves three times in cold water ; after 
rifing from bed, before dinner, and when they betook 
themfelves to reft. And if they happened to be polluted 
in their deep, they immediately purified their bodies in a 
bath. They made cold water too fubfervient to the pur- 
pofes of purification at other times, but not fo often as the 
bath. Their beds were compofed from, the branches of 
palm, which they called jQaiV, l^a/s. A piece of wood, of a 
femi-cylindrical form, and well planed, ferved them for 
a pillow. But through the whole of life, they were exer- 
cifed in the endurance of hunger and thirft, and accuftom* 
cd to a paucity and fimplicity of nutriment. 

But as a teftimony of their temperance, though they 
neither ufed the exercife of walking nor riding, yet they 
hved free from difeafe, and were moderately ftrong. For> 

indeed^ 
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indeed, they endured great labour in their facred ceremonies, 
and performed many fervices exceeding the common ftrengtn 
of men. They divided the night between obfervations of 
the celeftial bodies, and offices of purity ; but the day was 
deftined by them to the cultivation of the divinities, whom 
tiiey wwihiped with hymns each day three or four times ; 
in the morning and evening, when the fun is at his meri- 
dian, and when he is letting. But the reft of their time 
they were occupied in arithmetical and geometrical fpecu- 
lations, always laborious and inventing, and continually 
eirfployed in the inveftigation of things. In winter nights 
alfo, they were diligent in the fame employments, and were 
ever vigilant to literary ftudies ; fince they were not fohcit- 
ous about external concerns, and were freed from the bafe 
dominion of intemperate defires. Their unwearied and 
affiduous labour, therefore, is an argument of their great 
patience; and their continence is fufficiently indicated hf 
their privation of defire. Beltdes this, it was efteemed 
very impious to fail from Egypt, as they were particularly' 
careful in abftaining from the manners and luxuries of fo- 
reign nations; fo that to leave Egypt was alone lawful to 
thofe who were compelled to it by ftate neceflities. But 
they chfcourfed much concerning a retention of their native 
manners ; and if any prieft was judged to have tranfgreffed , 
the laws in the leaft particular, he was expelled the college* 
Befides, the true method of philofophizing was preferved 
in Commentaries and Diaries, by the prophets and miniflers 
of facred concerns : but the remaining multitude of priefts^ 
Fajiopbori^ or priefts of Ifis and Ofiris, governors of tem- 
ples, and fervants of the gods, ftudied purity, yet not fo 
exaftly, nor with fo great continence as thofe we liave 
mentioned. And thus much is related of the Egyptians, 
by a man who is equally a lover of truth, and of accurate 
Vol. I. p diligence. 
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diligence, and who is deeply fkilled in the Stoic philo- 
fophy.'' 

4, But the lives of the Pythagoreans and Platonifts, who 
carried this divine fcience to its ultimate perfection, no lefs 
eminently evince the truth of our pofition. For, as Por- 
phyry informs us, in the fame invaluable treatife *, ^^ fome 
of the ancient Pythagoreans, and wife men, inhabited the 
moft defert places ; and others retired into temples, from 
which the multitude and every tumult were expelled. But 
Plato was willing to fix his academy in a place not only fo- 
litary, and remote from the city, but, as they report, infa- 
lubrious. Others, again, have not fpared their eyes, through 
a defire of more peyfedtly enjoying that blifsful contempla-r 
tion, from which they wiflied never to be feparated*'^ 
After this, he prefents us with a defcription from Plato t 
of thofe intelledtual men, by whom the world has been 
enlightened with the fublimeft wifdom and truth : " For 
it was not fallly, or in vain (fays he), that a certain philo- 
fopher, fpeaking of contemplative men, affirms, that fuch 
as thefe are ignorant, from their early youth, of the way^ 
\trhich leads to the forum, or in what place the court or 
fenate-houfe is fituated, or any public council of the ftate^ 
They neither fee nor hear the laws, whether decreed or 
promulgated, or written ; and with refpedl to the factions 
and contentions of their companions for. magiftracy, for 
aflemblies and fplendid entertainments, luxurious eating 
and minftrels, they do not even think of thefe as in a 
dream. Such an one knows no more of the evil which 
has happened to fome one of his anceftors, whether male 
or female, or any thing belonging to them, than how 
many pitchers of water are contained in the fea. Nor does 
he abltain from things of this nature for the fake of acquir- 

* Lib. i. p.. 30. t In Thcaetcto. 

ing 
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ing fame ; but in reality, his body alone abides in the city, 
and wanders about from place to place, but his intelledt 
efteeming all thefe as of fmall importance, or rather as 
non-entities, . he defpifes them, and, according to Pindar, 
*^ from thefe on every lide he foars:" by no means apply- 
ing himfelf to things which are near him, and to fenfible 
concerns.^ 

If fuch then were the lives of the men who brought 
this contemplative fcience to its prefent perfecStion, and who 
are to this day our matters in geometry ; if fuch were the 
exalted fentiments they entertained of its dignity and worth, 
what greater proof can we require of its being valuable for 
its own fake, and as fubfervient to the energies of intelledt? 
We have ample evidence too, of its being degraded when 
brought down to the common purpofes of life, in the ex- 
ample of thofe who, with this view, have difguifed it with 
the dark and fordid involutions of algebraic calculation ; 
for it was folely to facilitate practice, that this barbarous 
invafion has been admitted by the moderns. Let me then 
be permitted to perfuade the few who ftudy geometry in 
its ancient purity, and who confider the ruins of Grecian 
literature on this, as well as on every other fcience, the 
models of perfection, to enter with avidity on the ftudy of 
the enfuing Commentaries, and endeavour to fathom the 
depth of our profound and elegant philofopher : for by 
this means they may happily obtain the end of all true 
fcience, the purification of the foul ; and be able to draw 
the light of perfetfl wifdom, from the undecaying and in- 
exhauftible fountain of good. 

But if it (hould be afked in what thefe energies of intelle6l 
con (ill, to which all fcience ultimately refers ? I anfwer, 
in the contemplation of true being, or thofe ideal and di- 
vine forms, with which the intelligible world is replete. 

p 2 Now 
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Now this great end is not to be accomplifhed without pre^ 
vious difcipline, a long exercife of the reafoning power, 
and a continued ferics of phUofophic endurance. For this 
end, when attained, is no other than the enjoyment of that 
felicity congenial to the foul previous to her immerlion in 
Ipody. But, for the further information of the liberal 
reader on this important fubje6t, the following paraphrafes 
from Pori:)hyry and Proclus are fubjoined; the former in- 
Uru^ing us in the various purifications neceflary to this 
end ; and the latter exhibiting the gradations by which we 
ipay rife to the fpeculation of reality, and (leaving all mul^ 
titude- behind) afcend to the divinely folitary principle of 
things, the ineflfable One. 

5. <^ In the firft place, then (fays Porphyry *) my rea- 
fons are not addrefled to thofe who are occupied in illiberal 
arts, nor to thofe engaged in corporeal exercifes^ neither 
to foldiers nor failors, neither to rhetoricians nor to thofe 
who have undertaken the duties of an aftive life. But I 
write to the man continually employed in thinking what 
he is, from whence he comes, and whither he oughti ta 
tend : and who, with refpedt to every thing pertaining to 
food, and other offices of life, is entirely changed from 
thofe who propofe to themfelves a different manner of liv- 
ing ; for to a man of this kind alone is my prefent difcourfe 
addrefled. Indeed, in this common ftate of exiftence, one 
and the fame mode of perfuafion cannot be addrefled to the 
fleepcr, who, if it was poflSlble, would conciliate to him-* 
felf perpetual fleep, and who, for this purpofe, feeks on 
every fide for foporiferous incentives, as to him who ftudies 
continually to drive away fleep, and to difpofe every thing 
about him to' vigilance and intellectual adtivity. But to 
the former, it is neceflTary to advife intoxication, furfeiting, 

* Ib bit mod excellent work on Ab&inence, lib. i. p» 22» &c. 

and 
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and fatiety, and to recommend a dark houfe; and, as the 
poets fay, a btd luxuritus^ broad^ and fofi. Such a one 
fliould chule whatever tends to produce ftupor, and give 
birth to indolence and oblivion, whether confifting of 
odours, ointments, or medicaments which are accuftomed 
to be eat or drank. But it is neceffary that the intelledtual 
man Ihould ufe fobfer drink, unmixed with the lethargic 
fumes of wine ; nutriment flender^ and almoft approaching 
to fading ; a lucid houfe, receiving a fubtle air and wind ; 
that he fhould be continually agitated with cares and griefs ; 
and laftly, that he prepares for himfelf a fmall and hard 
bed, while thus employed in purifying his foul from the 
ftains contra<Sted by corporeal involution. But whether we 
are born for this exalted purpofe, I mean for vigilant in- 
telledtual energies, allowing as fmall a part of our life as 
poffible to fleep; (fince we do not exift in a place where fouls 
perpetually vigilant abide), or whether we are deftined to 
a contrary purpofe, I mean^ to fleep and oblivion, would 
be foreign from our defign to explain; and would require a 
longer demonftration than the limits of our work will admit. 
But whoever once cautioufly furmizes the delufions of 
our life in the prefent world, and the inchantments of this 
material houfe in which we are employed, and who per- 
ceives himfelf naturally adapted to vigilant energies ; laftly, 
who apprehends the foporifcrous nature of the place in 
which he adts, to fuch a one we would prefcribe a diet 
congruous to his fufpicion of this fallacious abode, and to 
the knowledge he poflefles of himfelf; in the mean time, 
adviiing him to bid a long farewel to the fleeper, ftretchcd 
on his couch, as on the lap of oblivion* Neverthelefs, we 
fliould be careful left, as thofe who behold the blecr eyed, 
contrail a fimilar defedl, and as we gape when prefent 
with thofe who are gaping, fo we fliould be filled with 

drowfinef^ 
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drowfinefs and fleep, when the place in which we refide is 
cold, and adapted to fill the eyes with watery humours, 
from its abounding with marflies and vapours, which in- 
cline their inhabitants to heavinefs and fleep. If then, 
legiflators had compofed the laws with a view to the utility 
of the ftate, and had referred thefe to a contemplative and 
intelledlual life as their end, we ought to fubmit to their 
inftitutions, and acquiefce in the diet they have prefcribed 
for our fubfiftence. But if they, only regarding that life 
which is according to nature, and is called of the middle 
kind, ordain fuch things as the vulgar admit, who only 
eflimate good and evil as they refpqdt the body, why 
fliould any one, adducing thefe laws, weary himfelf in 
endeavouring to fubvert a life which is far more excellent 
than every law written and compofed for the fake of the 
vulgar, and which follows a law not written, but divinely 
delivered ? For fuch is the truth of the cafe. 

J'kat contemplation which procures us felicity, is not a 
mafs of difcourfes, and a multitude of difciplines ; or, as- 
fome may think, confifting from hence; nor does it receive 
any increafe from a quantity of w^ords. For if this was 
the cafe, nothing could hinder thofe from being happy, 
who com])rehend all difciplines, and are accurately Jkilled 
in a variety of laitguages. But the whole circle of the 
iciences cannot by any means accomplifli this blifsful con- 
templation, nor even thofe difciplines w^hich are converfant 
M'ith true and fubftantial being, unlefs there is alfo a con- . 
formation of our nature and life to this divine end. For 
iincc there are, as they fay, three ends of living, if we 
Tcoard the particular objcdts to which mankind tend, the 
end with us is to follow the contemplation of true beings 
promoting, as much as ix)ilible, by an acquifition of this 
kind, an intimate union of the contemplating individual 

with 
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with the objedt of contemplation. For, in nothing elfe 
befides true beings is it poflible for the foul to return to 
its priftine felicity; nor can this be effecSted by any other 
conjunction. But intellect is true being it/elf: fo that the 
proper end is to live according to intellect. And on this 
account, exoteric difcourfes and difciplines^ retarding the 
purgation of the foul, are far from filling up the meafure 
of our felicity. If then, felicity was defined by the com- 
prehenfion of words or fciences, they who do not pay a 
proper attention to the kind and quantity of their, food, nor 
to any thing elfe pertaining to their prefent exiftence, might 
obtain this end : but fince it is requifite to change our life,: 
and to be pure both in fpeech and aCtion, let us conftder 
what difcourfes and what works may render us partakers- 
of this moft neceflary means of acquiring fubftantial feli- 
city. 

Are, then, thofe things which feparate us from fenfible 
objects, and from the afFeCtions which they excite, and 
which lead to a life intellectual, and void of imagination 
and paffion, are thefe the means we are in purfuit of? So 
that every thing contrary is foreign from our purpofe, and 
worthy to be rejeCted ? And in fuch proportion as it draws 
us afide from intellect? Indeed, 1 think it is confonant to 
truth, that we fhould eagerly contend where intdleCt leads;, 
for in this material abode, we are fimilar to thofe who 
enter or depart from a foreign region, not only in cafting 
afide our native manners and cuftoms, but from the long 
ufe of a flrange country, we are imbued with afFeCtions^ 
manners, and laws foreign from our natural and true re- 
gion, and with a ftrong propenfity to thefe unnatural 
habits. Such an one, therefore, fliould not only think 
earneftly of the way, however long and laborious, by which 
he may return to his own, but that he may meet with a 

more 
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more favourable reception from his proper kindred, Ihould 
alfo meditate by what means he may diveft himfelf of 
every thing alien from his true country, which he has 
contradted ; and in what manner he may heft recal to his 
memory, thofe habits and difpolitions without which he 
cannot be admitted by his own, and which, from long dif-* 
ufe, have departed from his foul. In |ike manner, it is 
requilite, if we wifli to return to fuch things as are truly 
our own, and proper to man coniidered as a rational foul, 
to lay afide whatever we have afibciated to ourfelves from 
a mortal nature, together with all thatpropenfity to mate« 
rial conne(Stions, by which the foul is allured, and defcends, 
into the obfcure regions of fenfe; but to be mindful of 
that bleil^d and eternal eflence inteUed^, our true father, 
and haftening our return to the contemplation of the un-^ 
coloured light of ^ood, to take efpecial care of thefe two. 
things ; one, that we diveft ourfelves (as of foreig^ti gar- 
ments) of every thing mortal and material ; the other how 
we may return with fafety, lince thus, afcending to oiir 
native land, we are different from ourfelves before we dc~ 
fcended into mortality. For we were formerly intelle^wil 
natures ; and even now we are eflences purified from every 
ftain contra<Sted by fenfe, and from that part which is del^ 
titute of reafon : but we are complicated with fenfible 
connedtions, on account of our impptence and infirmity, 
which is the caufe that we cannot always be converfaat 
with intellectual concerns ; but with mundane affairs we can 
be^prcfent with frequency and eafe: for all our energe^c 
powers arc ftupified and clouded with oblivion, through 
body and fenfe; the foul not remaining in an intellecJtwal 
ilatc ; (as the earth when -badly affe<Sted, though good fruit 
is depofited in its bofom, produces nothing but weeds); and 
this, through the improbity of the fpuli which does not, 
6 indeed, 
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indeed, deftroy its efience, while it acquires brutality ; but 
by fach an acceflion it becomes complicated with a perilh- 
ing nature, is bound in the dark folds of matter, and i^ 
drawn afide from its proper Hate, into one that is foreign 
and bafe. 

So that it is highly requifite to ftudy, if we are iblicitous 
of returning to our priftine ftate of felicity, how to depart 
from fenfu and imagination, and her attendant brutality, 
and from thofe palfions which are raifed by her phantaftic 
eye, as much as the neceffity of our nature will permit. 
For the intelle(5b muft be accurately compofed ; and it in 
proper it ftiould obtain a peace and tranquility free from 
the contentions of that part which is deftitute of reafbo, 
that we may not only hear witii attention concerning in- 
telle^St and intelligible objecSls, but to the utmoft of our 
ability, may enjoy their contemplation; and thus, being 
reduced into an incorporeal nature, may truly lead an in- 
telle«5taal life, and not in a falfe dehifive manner, like thofe 
who are at the fame time entangled with corporeal con- 
cerns. We muft, therefore, diveft ourfelves of the various 
garments of mortality by which our vigour is impeded ; as 
well this vifible and flefhly garment, as that more interior 
one with which we are invefted contiguous to the fltin. 
We muft enter the place of contejl naked, and without the 
incumbrance of drefs, ftriving for the moft glorious of all 
prizes, the Olympiatl of the foul. But the firft requifite, 
and without which it is not lawful to contend, is, that we 
ttrip off our garments. And fince our veftments are fome 
of them exterior, and (bme interior, fo with refpe»5l to the 
denudation of the foul, one procefs is by things more open, 
another by fnch as are more occult. For inftance, not to 
eat, or not to accept what is offered, is among things ob- 
vious and open ; but not to delire. is more obfcure ; fo th*t 
Vol. I. q it 
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it is here requiiite not only to abftain from things improper 
in deeds, but likewife in delire. For what does it profit 
to abftain in actions from what is bafe, in the mean time 
adhering to the caufes which produce fuch adtions^ as if 
bound in indiflbkible chains ? 

But this receding from material afFedlioris is brought 
about partly by force, and partly by perfuafion ; and by 
the afRftance of reafon the affe<aions languifh, and are^ as 
it were, buried in oblivion, or in a certain philofophical 
death ; which is, indeed, the beft mode of defertion, witjir 
out opprelSng the terrene bandage from which the foul 
departs. For in things which are the objedts of fenfcy a 
.violent devullion cannot take place without either a lace* 
ration of fome part, or at leaft a vettige of reparation^ 
But vice fteals in upon the foul through continual negli- 
gence t and careleiTnefs is produced by not fufficiently at- 
tending to intelligible objedts ; the affedtions in the mean 
time being excited by the drowfy perceptions of fenfe^ 
among which muft be alfo reckoned the fenfations ariiing 
from food. We muft therefore abftain,, not lefs than from 
other things^ from fuch food as ufually excites the palfions 
of our foul. Let us then in this particular enquire a little 
farther. 

There are two fountains, whofe noxious ftreams detain 
the foul in matter^ and with which, as if faturated with, 
lethargic potions, (he forgets her own proper fpeculations : 
I mean pteafure and grief, the artificer of which is fenfe 
and its perceptions, together with the operations attendant 
on the fenfes^ imaginations^ opinions, and memory. The 
paffions, roufed by the energies of thefe,. and the irrational 
part, now fattened with noxious nutriment, draw dawn 
the foul, and avert her inclinations from her native love 
of true being. It is requifite, therefore, tliat we revolt 

from 
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from thefe to the utmoft of our ability. But true defec- 
tions can alone take place by avoiding the paflions and raih 
motions produced by the feme?. But, fenfation refpects 
whatever moves the light, or the hearing, or the taile, or 
the fmtll. And itrSc is, as it were^ ti^e metropolis of 
that foreign ccloay of paiiions '.vhich refide in the ibul, and 
which muft be expelled by him v;ho wishes, ^vhile con- 
iieoed with b3dy, to become aa inhabitant of the royal 
i^egions of intellea. Let us then c-nquire Lo-at much fuel 
of the paiEcHis er.ters n:t3 us through each of the £tn£c^ ; 
and this Cither v>htn v.e hti^Ad tx^e fpeiiadei of horf» 
in the race, ar.d tie kbouri of the arhle:;:, or the contefu 
of thofe who rvriti 2nd bend their bodies in leaping, or 
when we furvey beautiful wonr*en. For all thefe ir,fr,arc 
lis, unconfcioiLS of the danger, and fubjeci: to their dooki* 
nioo the irra-ioca! appetite, by pr:>ffered izchantmenti of 
ercry kind. 

For by all fach iuc£.2Utnentr the foiJ, as if crirea irslo 
fury, compels the compound rriij; to leap raihiy, and with-- 
oat reafixi, and full of the brutal ni:ure to bcil^'^ and ei:- 
<laim. In the mem tune, the perturbiiioai ajpearin^^ from 
withool^ being inf anctd by tne interui!, ••l.i'h T?ri.i £^5 
of all rouled by itrSt. But the vel.emenr zi^JLJJTJi ex-iised 
by the hearing, arlfe frin: certain n-aie- and fbunds^ 
from bale cSfcrrurfe, and n^^td afTcnxbifei ; ib tnar v-y^ir^ 
«iled Iran reafc^n, ':;eliTe 2.- if fir ixi maid ; and crhcis^ 
cneirated by eftminsjrt iinneit, azitare riKdielsres by a 
muhkiide of tri^inr zef^icul^tisni, And itl^ ii i^nnrint 
hor mncii tbe ^:ul :• fijrtentid, ani -jzAdrjjt nfhit nkac^rial 
gntflae^ by the -linrtntn*- m'd j>^f,.n;iei *!-:. :;.n',ni.*:3d 
^^*Wn to each corner : Ent -xz^-: L: it nt::.5;£ir/ t:. fp^jc vf 
the patSJi^sis c^ ?: n^utln i fr'>n:. tLe txc't : in :r-l. I'lrly^y, r.'ie- 
oalhi bin^in^ -1- 1:,.: in ^ ri^^u^^It \i.n: : ;-- ^/ ; n.i ii 
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thickened by the paffions excited by thetafte; the other 
becomes ftrong and powerful by the different bodies which 
tre receive in food. F6r as a certain phyfician obferved^ 
thofe are not the only poifons which are prepared by the 
medical art, bnt fiKrh things as we daily receive for food> 
as well liquid as folid, are to be reckbned among this num- 
ber; and much greater danger arifes to our life from thefe, 
than to our bodies from poifons. But the touch does all 
but tranfraute the foul into body, and excites in it, as in a 
riiffonant body, certain broken and enervated founds. The 
remembrance, imagination, and cogitation of all thefe raife 
a collected fwarm of paffions, i, e. of fear, defire, anger, 
iove, emulation, cares, and griefs, they fill the foul with 
perturbations of this kind, cloud its intelledual eye with 
obhvion, and bury its divine light in material darknefs. 

On which account it is a great undertaking to be purified 
from all this rout of pollutions ; and to beftow much labour 
in meditating day and night, what meafures we fliall adopt 
to be freed from thefe bonds, and this becaufe we arc com- 
plicated with fenfe, from a certain necefiity. From 
whence, as much as our ability will permit, we ought to 
recede from thofe places in which we may (perhaps un- 
willingly), meet with this hoftile rout ; and it is requifite 
^ve fhould be foHdtous not to engage in combat with thefe 
dangerous foes, left, through too great a confidence of 
victory and Aiccefs, inftead of vigorous contention, we pro* 
duce only unfkilfulnefs and indolence.'* 

And in the conclufion of the firft book, he adds, ** For, 
indeed^ if it be lawfiil to fpeak freely, and without fear, 
we can by no other means obtain the true end of a- con- 
templative, inteUedlual life, but by adhering to the Deity 
(if I may be allowed the expreflion), as if fattened by a 
nail, at the fame time being torn away and fejwrated from 

body 
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in their native inanity, and liften to the inftrudtibns of the 
divinely elegant Proclus, by which we may afcend to the 
contemplation of true being, and the inejfFable principle of 
things. 

6. -' "Pythagoras and Plato -command us to fly from the 
mitltitude, that we may purfiie the moft fimple truth, and 
apply ourfelves wholly to the contemplation of real beings 
yrom the multitude of xxterior people drawing us afide in 
various ways, and deceiving us by fallacious appearances^ 
But much more to fliun the multitude of interior people; 
for this much more diftradts and deceives. We muft^ 
therefore, fly from the various multitude of affe^Slions, the 
dbfcure informations of fenle, the ftiadowy objedts of ima- 
gination, and the dufky light of opinion. For every mul- 
titude of this 'kind is fo different in itfelf, that its parts are 
contrary to one another; from whence it is neceflary to 
"betake ourfelves to the fciences, in which multitude lias 
no contrariety. For though affedlions are ccKitrary to affec- 
tions, one perception of fenfe to another, imaginations to 
imaginations, and opinions to opinions, yet no one fcience 
is found contrary to another. In this multitude, therefore, 
of propofitions and notions, we may coUedl into one the 
number of fciences binding them in one according bond. 
For they are fo remote from contrariety to each other, that 
notion is fubfervient to notion, and inferior fciences minifter 
to fuperior, depending on them for their origin. Above 
all, it is here neceffary, from many fciences which pre- 
fuppafe one, to betake ourfelves to one fcience itfelf, no 
longer fuppofing another, and in an orderly feries to refer 
them all to this original one. But after fcience, and its 
ftudy, it will be neceffary to lay afide compofitions, divi- 

* See tbe JCxcerpta.of Ficinut from Proclus, on the firft Alcibiades of Plato ; his Latin ver- 
.fion Qoly of whieh if «iUDt. Kicini Opera, torn. ii. 

iions^ 
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to incorporeal eilence; fince every fenfible objedt poileiles 
adventitious unitjT) is by itielf fcattered and confufed, and 
full of formlefe infinity^ Hence its good is divifible, and 
adventitious, diftant and feparated from itfelf) and refiding 
in. a foreign feat. When you have afcended thither, an<i 
are i^aced among incorpoceal beings, you will behold above 
the fluctuating empire of bodies, the fublime animal order, 
felf-moving, fpontaneoufly energizing in itfelf, and from 
itfelf ix)fleliing its own effence, yet multiplied, and anticir 
pating in itfelf a certain apparition or image of the eflence 
xlivifible about the unliable order of bodies. You will 
there perceive man>' habitudes of reafons, various proporr 
tions, and according bonds. Likewife the whole and -parts, 
vivid circles, and a <multiforih variety of powers ; together 
with a perfe^ion of fouls not-eternal, not fubfifUng tpge^- 
ther as a whole, but imfolded by time, gradually depardog 
•from their integrity, and converfant with a>ntinual circu- 
iations. For ftich is the nature of the foul. 

But after the multitude belonging to fouls, betake your*- 
felf to intellect, and the intelletflusd kingdoms, that you 
may poflefs the unity of things. There remain in contem*- 
Illation of a nature ever abiding in eternity, of life ever 
•flourifhing, intelligence ever vigilant, to which no perfec- 
?tion of being is wanting, and which does not defire the 
chariot of time, for the full energy of its eflence. When 
you have beheld natures of this exalted kind, and have 
ieen by hmv great an interval they are liiperior to fouls ; in 
the next place enquire Whether any multitude is there, and 
if inteIle<St, fince it is oi>e, is alfo univerfal ; and again, 
iince it is uniform, if not alfo multiform : for you will 
•find it fubfiils after this manner. When, therefore, you 
•liave imimately beheld this intellectual multitude, though 
jurotbundly indivifible and uxuted, tran^rt yourfelf again 

3 to 
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to another principle, and having confldered, as in a more 
exalted rank, the unifies of intelledtual eflences,in the laft 
place proceed to unity perfedlly feparate and free from all 
things. And when advanced thus far, lay afide all muki^ 
tilde, and you vs^ill at length arrive at the ineffable foun- 
tain of good. And fince it appears, from thefe various 
gradations, that the foul then properly obtains* perfection, 
when Ihe flies from all external and internal multitude, and 
the boundleis variety of the univerfe, we may likewife 
conclude from hence, that our fouls do not alone collect 
thehr knowledge from the obfcure objedls of fenfe, nor 
from things particular and divifible difcover a perfedt whole, 
and a perCecft one, but draw forth fcience from their in- 
moft receffi^s, and produce accuracy and perfeiStion from 
whatever in appearances is inaccurate and imperfedt. For 
it is not proper to fuppofe that things falfe and obfcure^ 
Ihould be the principal fources of knowledge to the foul ; 
and that things difcordant among themfelves, which require 
the reafonings and arguments of the foul, and which are 
ambiguous and confufed, fhould precede fcience which is 
hiimutable ;. nor that things varioufly changed, fliould ge- 
nerate reafons abiding in one ; nor that indeterminate 
beings Ihould exift as the caufes of determinate intelligence. 
It is not, therefore, fit to receive the truth of eternal en- 
tities from boundlefs multitude ; nor from fenfible objects 
the judgment of univerfals ; nor from things deftitute of 
reafon, accurate difcrimination of that which is good : but it 
is proper that the foul, retiring into her immortal effence, 
ihould there fcrutinize the good and the true^ and the im- 
mutable reafons of all thiijgs : for the effence of the foul 
is full of thefe, though th^y are clbuded by oblivion. The 
foul, therefore, beholding exteriors, enquires after truth, 
in the mean time poffeffing it in the depths of her effence, 
Vol. !• x and 
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and d^ferting herfelf, expJoree the good ia the dark regiont 
of oiatter. Hence, every one in the purfuit of reality- 
ought to begin with the knowledge of himfelf. For, if 
we conftantly extend our views among the multitude of 
j»en, we ihall never difcern the one fpecies man, ohfii^ire^ 
by the multitude, and diftra<Sted by the divifion and dif- 
cord, and ihe various mutations of thofe who particijmte 
the fpecies. But if we turn our eye inwards, there, remote 
from perturbation, we fhall behold one reafon and nature 
pf men ; ijince mvdticude is an impediment to the convei^GoQ 
of the foul into herfelf. For here variety darkens ufuty^ 
difference obfcures identity, and diiSmiUtude clouds fixwiit 
litude ; fince fpecies are confufed in the folds of majtter s 
?nd every where that which is excellent is mixed liyilh tbu 
bafe:** Thus far Produs ; and thus mudi for our im&iidtd 
DiflertatioB. . .; » 
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THE 

LIFE ofPROCLUS, 

BY M A R I N U S*i 
O R. 

CONCERNING FELICITY- 



WH £ N I confider the magnitude of mindi and dignity of 
charaftcr belonging to Proclus, a philofophcr of our time, 
and attend to thofe requifites, and that power of compofition whicli 
thofe ought to pofTefs who undertake a defcription of his life; and 

. * Marinus, the author of the fnfuin; li&« irat the dtfriple of Proclut, tnd hit fucceflorm 
the Athenian fchooU His philofophical writings ^ctc not very numerous« and have ixK been 
preftrved. A commentary afcribed to him, on Euclid's data, is flill extant ; but his moft ce- 
lebrated work, appears to have been, the prefent life of his mifler. It is indeed in the or^tsnl 
elegant and concife ; and may be confidered as a tery happy fpecimen of philofophicai biogra- 
phy. Every liberal mind mud be charmed and elev&ted with the grairdeur and fubiimity of 
cbara^er, with which Proclus is tpreftnted to oar view. If cbmptred with modern phildfophi- 
cal heroes, he appears to be a being of a fuperior order ; and we look back with r^ret on the 
glorious period, fo well calculated for the growth of the philofophicai genius, and the encou* 
ragement of exalted merit. We ^d in his life, no traces of the common frailties of deptvud 
humanity ; no inlbnces of meanncfs, or infiability of coodud : but he is uniformly maguifi- 
cent, and conlbntly good. I am well aware that thi» account of him will be confidered by 
many as highly exaggerated; as the refult of weak enfdiuflafm, blind fuperflitton, or gr«fs 
deception : but this will never be the perfusfion of thdkf who know by experience What delation 
of mind and purity of life the Platonic phitofophy is -capable of procuring; and who truly un« 
derKand the divine truths contaliied in his Works. And the teftimony of the mukihide, who 
meafure the merit of Other men's charaAers by the bafenefs of their own, is furely not to be 
regarded. I only add, that our Philofopher flourlfhed 412 years after Chrid, according to-;the 
accurate chronology of Pabricius: and I would recommend thole who defire a variety of eriti- 
cal information concerning Proclus, to the Prolegomena prefixed by that mod learned man to 
his excellent Greek and Lathredttkm of tUt irork, printed at^LMdon in* 1703. 

Vox. 1. B laftly, 
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laftly, when I regard my own poverty of didlon, I am inclined to 
believe it more proper to refrain from fuch an undertaking, not to 
leap over the fofle (according to the proverb), and to decline a difcourffe 
involved in fo much difficulty and danger. But my fcruples are 
fometlung diminifhed when I confider, on the other hand, that ^vea 
in temples, thofe who approach to the altars do nt)t all facrifice alike; 
but that fome are folicitoufly employed in preparing bulls, goats, and 
other things of a fmiilar kind, as not unworthy the beneficence of 
the Gods to whom thofe altars belong: likewife that they compofe 
hymns, fome of which are more elegant in verfe, but others in profe; 
while fome, who are dcftitute of all fuch gifts, and facrifice w^ith no- 
thing more perhaps than a cake and a fmall quantity of bread, with 
frankincenfc, and who finifli their invocations with a fhort addrefs to 
the particular divinity they adore, are not lefs heard than others. 
While I thus think with myfelf, I am afraid, according to ibycus *, 
left I (hould not offend againft the Gods (for thefe are his words) 
•but againft a wife man, and thus obtain the praife of men. 

For I do not think it lawful, that I who was one of his familiars^ 
fhould be filent concerning his life; and fliould not^ according to my 
utmoft aJ^ility^ relate fuchparticularb concerni^ng him as are true, and 
which perhaps ought to be publiflied in preference to others. And 
indeed by fuch a negledt I Ihall not perhaps obtain the efteem and ho- 
nour of mankind, who will not entirely afcribe my conduft to the 
defire of avoiding oftentaiion, but will fuppofe I avoided fuch a de- 
fign from indolence, or fome, more dreadful difeafe pf the foul. In- 
-cited, therefore, b^ all thefe conGderaiions, I have taken upon me to 
relate fome illuftrious particulars of thiis philofbpher, fince they are 
idmoft infinite, and may be depended on for their undoubted reality. 

I (hall begin therefore not according to the ufual manner of writers^ 
who are ^ccuflomed to diftrijbute their, difcourfe into chapters; but I 
confider that the felicity of this bleffed man? ought, with the greateft 
propriety^ to be placed as the foundation of this treatife. For I regard 
liim as the moft happy of thofe men who were celebrated in former 
agcs^ I do not fay happy only from the felicity of wifdom, though he 

* Plato in Ptiftdro. Mcmiiiit et Flutafcb. Will, Symgot. Suidai io f«JTM* Fabrlcius. 

poflcITed 
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poffefled this in the higheft degree of all men; nor becaufe he abun- 
dantly enjoyed the goods of an animal life; nor again on account of 
his fortune, though this belonged to him in a mod eminent degree^ for 
he was fupplied with a great abundance of all fuch things as are call- 
ed external goods: but I call him happy, becaufe his felicity was 
perfedl, complete in all parts, and compofed from each of the pre- 
ceding paiticulars. Having then in the firft place diftributed * vir- 
tues according to their kinds into natural, moral, and political, and 
alio into thofe of a fublimer rank, which are wholly converfant with 
purification and contemplation, and are therefore called Cathartic and 
Theoretic, and alfo fuch as are denominated Theurgic, by which we 
acquire a fimilitude with fome particular divinity ; but omitting fuch 
as are fuperior to thefe, as beyond the reach of man, we (hall begin 
from fuch as are more natural, ard which are firft in the progreffions 
of the human foul, though not firft in the nature of things. 

This blefled man, then, whofe praife is the fubjcd of this treatife, 
naturally poffefled, from the hour of h s birth, all thofe phyfical virtues 
which fall to the lot of mankind ; the traces of which were manifeft 
in the lateft period of his life, and appeared to furround and inveft his 
body after the manner of a tenacious ftielL In the firft place, he was 
endued with a fingular perfedlion of fenfation, which they denomi- 
nate corporeal prudence ; and this was particularly evident in the no- 
bler fenfes of feeing and hearing, which are indeed given by the gods 
to men for thepurpofe of philofophizing, and for the greater conveni- 
ence of the animal life; and which remained entire to this divine man 
through the whole of his life. Secondly, he poffeffed a ftrength of 
body which was not affeded. by cold, and which was neither weak- 
ened nor difturbed by any vicious or negligent diet, nor by any en- 
durance of labours, though it was exhaufied day and night, while he 
was employed in prayer, in perufing the works of others, in writing 
books himfelf, and in converfing with his familiars; all which l^e per- 
formed with fuch expedition, that he appeared to ftudy but one thing; 
alone. But a power of this kind may with propriety be called fprti- 
tude of body, from the fingular ftrength employed in fuch exertions, 

• Tor a full account of the diftribuiion of the viitucs according to the Platonifts, confult 
4he fcntcnccf of Porphyry, and the Prol» gomcna of Fabricitis to thit work. 

B 2 The 
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The third corporeal virtue with which he wa» eiklued waa beauty* 
which, when compared with temperance, the authors of thefe appel<^ 
lations have very properly confidered as pofleffing a iimilitude of na- 
ture. For as wc confider temperance as confifting m a certain fynv* 
phony and confent of the powers of the foul, fo corporeal beauty ia 
underftood to confift in a certain agreement of the organical parts. He 
was indeed of a moil pleaiing afpedl, not only becaufe he was endued 
with this exc6llent proportion of body, but becaufe the flourifhing 
condition of his foul beamed through his corporeal frame like a living 
light, with fplendors too wonderful for language to explain. And 
indeed he was fo beautiful that no painter could accurately defcribe 
his refemblance ; and all the pidiures of him which were circulated* 
although very beautiful, were far {hort of the true beauty of^the ori- 
ginal. But the fourth corporeal virtue which he pofTeflfed was health, 
which they affirm correfponds to juftice in the foul ; and that this is a 
certain juftice in the difpofition of the corporeal parts, as the other in ^ 
thofe of the foul. For juflice is nothing more than a certain habit*, 
containing the parts of the foul in their proper duty. Hence* that is 
called health by phyficians, which conciHates the jarrmg elements of 
the body into union and confent; and which Proclus poflfeflfed in fuch 
perfedion, that he affirmed he was not ill above twice or thrice, in 
the courfe of fo long a life as fcventy-fivc years. But a fufficient 
proof of this is evident from hence* that* in his laft illnefs, he was 
entirely ignorant what the diforders were ^^hich invaded bis body, on 
account of the great rarity of their incur fions. 

Such then were the corporeal goods which Proctus poffeflcd* and 
which may be called the forerunners, and as it were meflengers, of 
tbofe forms into which we have diftributed perfedJ: virtue. But the 
firft powers and progeny of his foul, which he naturally poflefied* pre- 
vious to inftrudion, and thofe parts of virtue with which he was a- 
dorned, and which Plato reckons the elements of a philofophic na»* 
turc *, muft excite the wonder of any one who confiders their excellent 
quaKty. For he was remarkable for his memory and ingenuity; ha 
was of a difpofitbp magnificent* gentle* and friendly; and i^ compa* 

* Set the fizth faok of bii Republic, and the Epinomit, 
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. tkiosh as it \17erc, of truths juilice, fortitude and temperance i and hif 
k>T€ of truth was fo great^ that he never admitted any prudent diffi* 
muiatlouy but hated faifehood vehemently. Indeed it is neceflfairy 
that he who profecutes truths v^rith fo much earneftnefs and fincerity, 
fhould be extremely defirous of it from his infancy, fmce truth ts the 
fource of every good, both to gods and men. But that he defpifed 
corporeal pleafures, and was an eminent lover of temperance, is ftif-* 
ficienlly evident from his great propenfity to difcipiiups, and his defirc 
of every kind of ftudies; for difpofitions of this kind never fuflFet 
beaftly and illiberal pleafure to dv^ell in the mind, but are able to ex- 
cite in the foul, from her own internal operations, fmcere pleafure 
and delight. But it is impoffible to fay how foreign he was frono^ 
avarice, fo that when a boy be defpifed the wealth of his parents^ 
though very rich, on account of his incredible love towards philofo* 
phy. Hence he was far removed from illiberality, and from the care 
of lefler concerns, as he was moft ftudious of the univerfe, and of 
eyery thing divine and human. But from fuch a difpofition of the 
rational (oul, having acquired true magnanimity, he coniidered humao* 
life as of no account, and, unlike the multitude, viewed nothing 
dreadful in death. So that he by no means feared all that rout of 
moleftations w^hich appear terrible to others, and this in confequence 
of that natural affedion which it is proper to call by no other name 
than that of Fortitude alone. But, from all thefe virtues, I think it. 
mud be evident to thofe who have not experienced his befl of difpo«i 
fitions, that he loved equky from a boy ; that he was juft and mild, 
and by no means difficult or unjuft in his alQbciations or contradLs^ 
To us indeed he certainly appeared modeft and elegant, aeiiher ava^ 
ritious nor illiberal, neither arrogant nor timid. 

But will it not be fuperfluous to mention the goodnefs and fertility 
of his ingenuity I Efpecially among thofe who know and who have 
heard, that he was full of the moft beautiful difcipltnes, and who are 
acquainted with the multitude he produced and publiflied to the worlds 
fo that he alone feemed to have drank nothing of the cup of oblivion, 
as he was endued with a power of memory which was never difturbed,. 
and that which belongs to the oblivious, never happened to him. 
Befides, he never negleSed freflx acquifxtions, as if poffeffing a fuf- 

ficicncy 
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ficiency of difciplincs; and as one who is merely delighted with their 
ftudy. But he was moll remote from a nature ruftic and horrid, and 
averfe from the Mufes, and particularly propenfe to more cultivated 
endowments : for on account of his fmgular urbanity and feftivity 
(without tranfgreffing the bounds of true honefty) in his common af- 
fociations, facred feafts, and other adions, he allured and charmed his 
familiars, and always difmifled them more cheerful and pleafed. 

His mother, therefore, Marcella, lawfully united to his father 
Patricius, both of the Lycian nation, and excelling in birth and virtue^ 
produced our philofopher, thus endued from the beginning with all 
thefe, and other gifts of nature. And * Minerva, the tutelar god* 
defs of Byzantium, received him when born, and took care of hini 
as a midwife, fhe being the caufe of his birth in that city: but after* 
wards- (he provided for his well-being, when he was numbered among 
boys and young men ; for (he appeared once to him in a dream, and 
exhorted him to the ftudy of philofophy, from whence arofe his great 
propenfity to this goddefs, as he particularly performed her facrid 
rites, and cultivated with a greater fury (as I may fay) licr iuAItu- 
tions. Laftly, his parents brought him, when born, into their native 
country Zahthus, confecrated to Apollo: and I cannot but thii\k that 
this country happened to him by a certain divine providence; as it 
was requifite that he, who was to be the prince of all fciences, fhould 
.be educated under the prefiding deity of the Mufes. Here, being 
inftituted in the moft elegant manners, he purfued moral virtues, and 
was accuftomed to right conduct, and to a declination of its contrary, 
that which is bafe. 

But at that time the love of the gods, who had attended him from 
his nativity, manifeftly appeared; for being once detained by fomc 
difeafe of body, and it appearing very difficult, and fcarcely poffible 
to cure him, there ftood at his Led a youth of a more than ordinary 

• Wc arc informed by FabriciuF, that the Plate nlc Olympiodorus in his MS. Commcntnrjr 
on the Alcibiadet of Plato, divides the orders of the Gcxis, into vw^nocfuot,, or fuper-mundane, 
which arc feparate from all conncdinn with body ; and into iyKocfA.^u^ or mundane. And that 
of their, fomc are «^V»oi, orceleOial, others a'.GfV^i, or etherial, or vt-^iei Bery, others «f^ , or 
aenal, others wJ^t, or watn^, others ;^6onoi, or earthly; and others wr^To^a^io*, or fubterra* 
Qcan. But among the lerredrial, fomc aie itXi^aia^;^a», or ^oernors of climates, others vWui;^!, 
cr rukis over cities^ and others laftly «aTctx»c»o«, or governors of houfes. 

appearance^ 
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appearance, fo that even previous to the declaration of his name, 
he might be confidered as * Telefphorus or Apollo: but the god 
proclaiming who he was, and pronouncing his name, touched the 
head of Proclus (for he ftood reclining his head on Proctus' pillow) 
and having immediately reflored him to health, vanlfhed from his 
fight. And fuch was the f divine vifion, and the divine benevolence 
at that time exhibited to our youth. 

But having, for a fhort fpace of time, in Lycia, applied himfelf to 
grammar, he went to Alexandria in Egypt, bringing with him very 
finguJar moral viHucs, by which he excited towards himfelf the love 
of the maflers refident in that place. Hence Leonas the rhetorician^ 
who derived (as I think) his lineage from Ifaurus, and was illuftrious 
among many of that proteffion, who were then at Alexandria, not 
only made him a partaker of his fludies, but thought him worthy 
to become his domeflic, and ordered that he fliould be fupplied with 
food together with his wife and children, no otherwife than if he 
had been his || true fon. He likewife took care to procure him the 
notice of the principal men in Kgypt, who being wonderfully de- 
lighted with the acumen of the youth's ingenuity, and with the ele- 
gance and integrity of his morals, reckoned him among their greateft 
fric^nds. But he was alfo inftruded by ( rioh the grammariatii 
whofe anccftors difcharged the facerdotal office among the Egyptians, 
and who had made fuch a progrefs in the knowledge of his art, that 
he compofed elaborate books on this fubjefk, which he left not without 
advantage to poflerity. He alfo went to the fchools of the Roman 
preceptors, and made a great progrefs in that language; for he was 
at firfl led to the fludy of his father's profeffion, in which he was 
illuflrious, his employment being the fludy of law in the royal city. 
But when it appeared how vehemently the young man was delighted 

* This epithet is likewife afcnbed by OuomacrUus to the Moon, ai may be feen is hit 
hymn to that deity ; alld the reafon of which we have yiven in our notes to that hymn* 

f Divine viiions, and cxfraordinary circumftances, may l)C fairly allowed to happen to fudi 
exalted genitffes as Pioclus ; but defcrve ridicule uhen afcribed to the vulgar* 

II What glorious times! when it was confidered as an extraordinary circtimaance for a 
teacher of rbctofic to treat a noble and wealthy pupil as his domcdic. When we compare 
them with the prefcBt, we can only excLim^ O temporal O moru! Thilofopby funk in the 
ruiDS cf ancient Greece and Ruine* 

with 
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tvith the ftudy of rhetoric, as he had not yet touched the writings of 
the philofophcrs, he both acquired great glory from his acquifuiona, 
and became the admiration of his fellow pupils and mafters^ on ac- 
count of the elegance of his difcourfe, and his celerity in perceiving;, 
and from his exhibiting more the habit and induftry of the mailer^ 
than that of the fcholar. 

But while he yet frequented the rhetorical fchool, the fophift Leonas, 
made him the companion of his journey to Byzantium: which he 
undertook for the purpofe of gratifying his friend Theodorus, who 
was at that time prxfcQ: of Alexandria, and who was a man both 
polite and magnificent, and a lover of philofophy. But Proclua, 
though a youth, followed his mafter more cheerfully in this journey, 
left he fliould be compelled to interrupt his ftudies. However, that 
I may fpeak more truly^ a certain good fortune brought him back to 
the fource of his nativity. For> on his return, his tutelar gocldefs 
exhorted him to philofophy, and to vifit the Athenian fchools. But 
having firft returned to Alexandria, and bid farewel to rhetoric, aud 
the other arts which he had formerly fludied, he gave himfelf up to 
the difcouffes of the philofophcrs then refident at Alexandria. But 
he frequented ♦ Olympiodorus, the moft illuftrious of philofophcrs, 
for the fake of imbibing the dodrine of Ariftotle ^ and in mathemati- 
cal difciplines gave himfelf to Hero f , a religious man, and one who 
was eminently ikilful in the proper methods of inftitution. But 
thefe men were fo delighted with the manners of the youth, that 
Olympiodorus wifhed him to efpoufe his daughter, whom he had 
taken care to inftrud in philofophy, and Hero committed to him all 
his religion, and made him his conftant companion. But having, on 
3 certairi time, heard Olympiodorus, a man who was endued with a 
great power of fpeaking, and on account of the celerity of his fpeech, 
and the gravity of his fubjeds, was underftood by very few of his 
auditors, as he was departing with the difmiffed (pultitude, he re- 
peated to his companions all that was faid, and almoft verbatim, 

* Fabriciut rightly obfeirei , that this Olymptodorus is not the fame with the Philofopher 
of that name, whofe learned commentarief, on cert.tin books of Plato, are extant in manufcript, 
in vanous libraries. As in thefc, not only Proclus himfelf, but Damafcius, who flouriflied 
long jfter Protlus, is celebrated. 

f Concerning the Tarious mathematiciaos of this name, fee Fabricius in Bibliothcca Goeca. 

5 though 
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though the difcourfe was copious ; as Ulpianus Gazaeus, one of his 
fcllow-difciples informed me, who alfo confumed not the leaft part 
of his life in the ftudy of philofophy. But he likewife learned, with 
great facility, the writings of Ariftotle, pertaining to rational philo- 
fophy ♦, though the bare reading of them is difficult to thofe who 
are engaged in the attempt. 

Having therefore, at Alexandria, applied himfelf to thefe mafters, 
and enjoyed their confidence in fuch inftrudlion as they were able 
to afford, when upon reading together with them a certain author, 
they appeared to him not to interpret the mind of the philofopher as 
they ought; conceiving a contempt for thefe fchools, and at the fame 
time being mindful of the exhortation which had been divinely fent 
to him at Byzantium, he went to Athens, attended by the prefiding 
deities of eloquence and philofophy, and by beneficent daemons. 
For that he might preferve the genuine and entire fucceffion f of Pla- 
to, he was brought by the gods to the guardian city of philofophy, 
as the circumftances which happened on his firft entrance into the 
city, and all the divine excitations manifeflly evince: for they openly 
prefaged, that this gift was fent from the father Apollo, and was a. 
future fuffrage of his fucceffion confirmed by divine events. For 
when his veffisl drove to the Pyraeum, and it was told to the citizens, 
Nicolaus, who afterwards flouriffied in the rhetorical art, but at that 
time ftudied under the mafters of Athens, defcended to the fliore as 
if to an acquaintance, received him for his gueft as if he had betn 
a citizen, and brought him to the city; for Nicolaus was alfo a Ly- 
cian. But Proclus, who perceived himfelf weary from his journey, 
fat down at the temple of Socrates, though he did not yet know, nor 
had heard that Socrates was worffiipped in that place, and requefled 
Nicolaus that he would ftay there for a fliort time, and, if poffible, 
procure him fome water, as he faid that he was exceeding thirfty. 

* The word in the o i^nal is Xoyixa, which Fabncius rightly conjcdlurcs has in this place 
a more cxtcnfivc fignification tfian titijcr Logic, or Rhetoric : but I muft beg leave to differ 
from that great critic, in not tranflatiug it fimply fhUofophkcA^ as I fliould rather imagine, 
Marinus intetided to^ confine it to that part of Ariflotle's work?, which comprehends only 
logic, rhetoric, and prctry. For the vrrb ili^arOow, ^r to learn, which Marinus ufcs on this 
occafion, cannot with propriety be applied to the more abftrufc wiiiings of Ariftotle 

f Hence Proclus was called, by way of eminence, hoi^x^^ nA«T*>iitof, or the Platonic 
Succeflbr. 

Vol. I. C Immedi- 
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Immediately Nicolaus, from that very confecrated place, brought lum 
fome water; for the fountain belonging to the ftatue of Socrates was 
not far diflant. But while he was drinking, Nicolaus, for the firft 
time, confidering the circumftance : This is an omen, fays he, be- 
caufe you have fate in the temple of Socrates, and have there firft 
drank the Attic water. Then Proclus rifing, and having paid due re- 
verence to the place, proceeded to the city. But when he came to 
the tower, the porter who was prefent at his entrance, and was about 
to clofe the gates with bars, faid to him, (that I may repeat the 
words of the man,) *' Certainly unlefs you had come, I fhould have 
clofed the gates." And what omen could be more manifeft, or could 
lefs require the interpretations of ♦ PoUetes or Melampodes, or fuch 
like diviners? 

But Proclus, defpifing thfe fchools of the rhetoricians, though they 
very much defired his affbciation, as if he had come for that very 
purpofe, met with the prince of philofophers Syrianus f, the fon of 
Philoxenus. At that time too, Lachares was in the fame company, 
a man much converfant in phllofophy, and the companion of Syrianus 
in his ftudy, but in eloquence he was in as great admiration as Ho- 
mer in the poetic art. He then was, as I have faid, prefent at the 
fame time. But it was now the evening twilight, and while they 
were engaged in mutual converfe, the fun fate, and the moon made 
her firft appearance after her change : wherefore, having faluted the 
ftranger, they endeavoured to difmifs him, as being a young man, 
from their company, that they might adore the goddcfs apart. But 
he not having proceeded far, beheld alio the moon appearing from 
the fame houfe, and laying afide his fandals, in their prefence laluted 
the goddcfs. Here Lachares, admiring the confidence of the youtlit 

• Concerning Pullctcs, fee Suidas ; and for Melampodes, confult Fabricius in Bibllothcca 
Graeca. 

t This Syraniiis was indeed a moft excellent pbilofophcr, as we m.iy be convinced from his 
commentary on the mcraphyfics of Aiiftotlc, a Latin tranllation only of which, by one Hieroni* 
mus Bagolinus, was publiflied at Venice in 155?^. The Grctk is extant, according to Fabritnus, 
in many of the Italian libraries, and in the Johannean library at Hamburg. According to 
Suidas, he writ a commentary on the uhole of Homer in fix books; on Plato's politics, in four 
books ; and on the confcnt of Orpheus, Pythagoras and Plato, with the Chaldean Oracles, 
in ten books. All thefe are unfortunately lort ; and the liberal fe^r, arc by this means deprived 
of trcafures of wifdom, which another philofophical age, in fome dillant revolution, it alone 
likely to produce, 

faid, 
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Aid, fpeakiQgto Syrianus^ ^^ This is what Plato * divlady affirms of 
great geniufes ; that they cither produce great gocfd, or its contrary/' 
And fuch, that I may mention a few out of many^ were the (igna-* 
tures of divine original, which happened to our philofopher, on his 
firil arrival at Athens. 

But Syrianus brought him to the great Plutarch f , the fon of Nef- 
tor, who, when he faw the young man, not yet twenty years old, and 
heard of his love and defire of a philofophic life, he was much de- 
lighted, and immediately made him a partaker of his philofophic ftu- 
dy, though his age almoft forbade fuch an attempt ; for he was then 
very old. He therefore read to Proclus his commentary on Ariftotle's 
books on the foul, and on the Phsedp of Plato: and this great man 
exhorted him to commit to writing what he heard, employing the 
ambition of the youth as an inftrument, by telling him, that if he 
completed thofe fcholia, they would be reported as the commenta- 
ries of Proclus. And as he loved the youth very much on account of 
his inclination to the beil ftudies, he called him .his fon, and caufed 
him to refide with him as a domeftic. But after he faw his tempe* 
ranee, with regard to animal food, he exhorted him not to abdain 
from animals entirely, but to ufe them fo far as was neceffary to the 
vital energies of the corporeal part. He likewife gave the fame ad- 
vice to Syrianus^ concerning the youth's diet. But he anfwered the 
old man, as that divine head (Proclus) informed us : ** SuflFer him with 
that frugality to learn what I wifh, and then, if he pleafes, he may 
die." Such was the care of his mailers refpeding him, in every con- 
cern. But the old man lived about two years after the arrival of 
Proclus; and dying, commended the youth to his fucceflbr Syrianus, 
as alfo his grandfon Archiadas. But Syrianus,' when he had received 
Proclus as his pupil, not only much aflifted him in learning, but 
made him his domeflic as to other concerns, and the companion of 
his philofophic life, having found him fuch an auditor and fucceflbr 

* Socrates, in tbc 6th book of Plato's Republic, fays, that from great geniufes nothing of 
a middle kind muil be expeded ; but cither great good, or great evil. 

f The reader will pleafe to take notice, that this great man is not the fame with Plutarch the 
[biographer, whofe works are fo well known ; but an Athenian philofopher of a much later 
period. 

G 2 as 
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as he had for a long time fought for ; and one who was adapted for 
the reception of a multitude of difciplines^ and divine dogmata. 

In a (horter fpace, therefore, than two years, he read, together with 
Syrianus, all the works of Ariflotle, i. e. his logic, ethics, politics, 
phyfics, and theological fcience. But being fufficiently inftrudled in 
thefe, as in certain ♦ proteleia, and fmall myfteries, Syrianus led him 
to the facred difcipline of Plato, and this by an orderly progreflion, 
and not t according to the oracle, with a tranfcendent foot. And he 
was careful that he might furvey with him true myfteries, with the 
eyes of his foul, free from material darknefs, and with a fpeculatiou 
of intellefk refined and pure. Hence Proclus was employed night 
and day in vigilant energies, and in writing compendioufly what he 
had heard, employing his own judgment in the feledion and order. 
An() in confequence of this unwearied afllduity, he made fo great a 
progreft in a fhort time, that by then he was twenty-eight years of 
age, he compofed a multitude of works ; and among the reft: bis very 
learned and elegaqt commentaries on the Timseus. But froiQ an 
inftitution of this kind, his manners alfo received a greater ornament^ 
fince as he advanced in fcience he accumulated virtue. 

But he likewife purfued the civil virtues from Ariftotle's political 
writings, and Plato's books concerning laws and a republic. How- 

• Ariflotle'f philofophy, when compared with the difcipline of Plato is, I think, defervedly 
confidered in this place as bearing; the relation of the prorcleia to the cpopteia in fi<cred 
myderies. Now the proteleia, or things previous to perfcdlion, belong to the initiated, and 
the roydics ; the foniHT of whom were introduced into fame lighter ceremonies only : but the 
mylUcs, were permitted to be prcfent with certain preliminary and leflcr facred concerns. On 
the other hand, the e|>optae were admitted into tlie fan6tuary of the greater facicd rites; and 
became fpc^ators of the fy mbolf, and more interior ceremonies. Arillotle indeed appears to be 
every where an enemy to the do^iinc of ideas, as undcrrtood by Plato; though ih'-y are doubt- 
lefs the Icitding flars of all true philofophy. However, the great excellence of his works, con- 
fidered as an introdu^licm to the divine theology ot Pi^to, deferves the moil unbounded cont- 
jnen<iation. Agreeable to thi^, Damafi^ius informs us that Ifidorus the philofopher, *' when 
he applied himfcU to the more holy philofophy of Ariilotle, and faw that he truftcd more to 
Decenary reafons than to his own proper fenfe, yet did not entirely employ a divine intclk^lion^ 
was but little folicitous about his do6irine : but that when he had tafltd of Plato's conceptions, 
he no longer deigned to behold him in the language of Pindar. But hoping he (hou!d ubcaia 
hii defired end, if he could penernite inro the fan^uary of Plato's mind, he dire^ed lo this 
purpofe the whole courfe of his fipplicicion." Phoi!i Bihlioihcca. p. 1034. 

+ accorti'uig to tl^e oraJr.] In the oiiglnal xaU to X07/6I', which I wcmder Fabriciut fliould 
tranilate, yir<>// alufit^ as it is ufu;il with the Platonifts, to cite the Zoroaflrian oracles exactly 
in thefe words, inflaoces of which may be found in Proclus on Plato's theology; and the Very 
words prove thcmfcUcs to te a part of ao oracle, when .r.tcniively con&dercd, 

ever. 
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And when he was once very much molefte^ by the improbity of fome 
violent men, which was both pernicious and dangerous to himfelf, he 
undertook a journey into Afia, which contributed greatly to his own 
advantage : for as he was not unfkilful in the more ancient rites of 
that place, which he yet preferved, a divine power afforded him this 
occafion of departure. . Hence, as he well knew the whole of their 
concerns, he taught them more accurately in things^ pertaining to the 
gods, if they happened to have negleded any thing through a long 
interval of time. And while he was engaged in all thefe employ- 
ments, and lived in a correfpondent manner, he was fo concealed 
from the multitude that he even excelled the Pythagoreans, who 
keep with unihaken conftancy this precept of their founder, xdQe 
(iitaco^^ live concealed. But having pafled a year only in the parts of 
Lydia, he returned to Athens, under the providential protedion of 
the prefiding goddefs of philofophy. And thus fortitude was per- 
fedled in our philofopher, lirft by nature, then by cuftom, and after- 
wards by fcience and the confideration of caufes. Befides this, he 
exhibited in another manner his politic habit pradically, by com- 
pofing letters for noblemen; and by this means procuring good trf 
entire cities. But of this I have a fufficient teftimony from thofe on 
whom they were beftowed, as well Athenians as Argives, and others 
of different nations. 

But he likewife much promoted and increafed literary fludies, de- 
manding of princes rewards for the preceptors, according to their fe- 
veral deferts. Nor did he undertake this rafhly, nor with any inte- 
refted views, but he compelled them (as he confidered it a matter of 
great moment) to be diligent in their profeflion, interrogating and 
difcourfmg with them refpeding every particular : for he was a judge 
fufficiently inflruded in the employments of them alK And if he 
ever found any one negligent in his profeflion, he fharply reproved 
him ; fo that he appeared very vehement and ambitious, becaufe he 
was both willing and able to give a jufl determination on every fub- 
jed : and he was indeed a lover of glory. But this was not a fault 
in him, as in mofl, becaufe it alone regarded virtue and goodnefs. 
And, perhaps, without an energy of this kind, nothing great and ex- 
cellent would ever fubfift in the human mind. But he was in this 

refpeft 
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tei^Cift. vehement: this I will not deny. Yet, at the fame time, he 
was gentle; for be was eafily pleafed, and demonftrated in a moment 
that his anger was 2^s pliable as wax. For, almoft at the fame time, 
he was (as I may fay) wholly tranfported in reprchenfion, and with 
^ defire of becoming fubfervient to their intereft, and that he might 
intercede with princes in their names ; being move4 with a certain na-- 
tural conjundion of foul, and, as it were, fympathy of grief. 

And here, I very opportunely recoiled: a peculiar example of his 
natural fympathy of foul with others : nor do I think the like was 
ever related of any other man. For, notwithftanding he was unmar- 
ried, and had no children (becaufe he was not defirous of fuch con- 
nedions, but remained free from them all, though many noble and 
rich alliances were offered him), yet Tiis care of all his familiars and 
friends, and of their wives and children, was as great as if he had 
been fome common father, and the caufe of their birth; for he be- 
ftowed a fingular attention on the life of each. And whenever any 
one of them was detained by any.difeafe, he firft earneftly fupplicajtcd 
the gods on their behalf with facrifices and hymns; afterwards he gave 
a prompt attendance on the (Tck perfon himfelf, convened the phyfi- 
clans, and urged them to make an immediate tti^l, if they knew of 
any thing in their art adv^mtageous to the condition of the difeafed; 
and fometimes he produced fome (ingular advice himfelf, among the 
phyficians; and thus delivered many from imminent dangers. And 
the greatnefs of this blefled man's humanity towards his fervants, may 
be underftood by thofe who defire it, from his will. But of all his 
familiars, he loved Archiadas and his kindred the moft; becaufe, in 
the firft place, their fucceffion was derived from the genus of Plutarch 
the philofopher; and afterwards on account of that * Pythagoric 
friendfhip which he maintained with Archiadas, as he was both the 
companion and preceptor of his ftudies. And this other kind of 
friendfhip, differing from the two already mentioned, appears to have 

• Nothing is more celebrated by the ancients than that ftri^ fricndfliip which fubfiftcd 
amoug the Pythiigoreans ; to the exercife of which they were accu(lomed to adtnonifh each 
other, Jiot to dlviilc the god 'which thfy contained^ as Jamblichus relates, lib. i. c. 33. Dc Vita 
Pythagorae. Indeed, true fricndlhip can alone fubfifl in fouls, properly enlightened with ge- 
nuine wifdom and virtue ; for it then becomes an union of intelledsi and mu^ confequently be 
immortal and di?ine« 

been 
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been the moft firm and excellent, among thefe illuftnous men. For 
Archiadas defined nothing, which was not alfo the wi(h of Proclus; 
and on the contrary, the defires of Proclus were the conftant wiihes 
of Archladas, 

But having How brought the political virtues, which are inferior to 
the true ones, to an end, and terminating them in * friendfhip, as 
their proper bound, we fhall now pafs to the Cathartic differing 
from the politic virtues. Indeed, the employment of thefe laft con- 
fills in purifying the foul, that fo being liberated from the body as 
much as they are able to effedl, it may regard human concerns, and 
poffefs a certain fimilitude with divinity; which is the foul's bed and 
moft exalted end. Yet they do not all liberate after the fame manner, 
but fome more, and others lefs. Since there are certain political pur- 
gations which adorn their pofleflbrs, even while conneded with 
body, and reduce them to a better condition; bringing under the 
dominion of reafon, anger and defire, and entirely deftroying pafFiott 
and every falfe opinion: but the Cathartic virtues, which are fuperior 
to thefe, feparate entirely from this truly leaden weight of body, and 
procure an eafy flight f om mundane concerns. And in thefe, in- 
deed, our philofopher was ftudioufly employed during the whole of 
his life, which was devoted to philofophy ; fince he both taught by 
his difcourfes what they were, and after what manner they were pre- 
paratory to felicity, and in a particular manner conformed his life to 
their inftitutions ; performing every thing which could contribute to 
the feparation of his foul, ufing both night and day prayers, luftra- 
tions, and other purifications, as well according to the Orphic as the 
Chaldaic inftitutions: and every month he defcended, with great di- 
ligence, to the fea; and this fometimes twice or thrice. But he was 
cxercifed in thefe, not only ia the vigour of his age, but alfo towards 
the clofe of his life ; and thefe cuftoms he obferved perpetually, as 
if they were certain invariable flatutes. 

But he ufed meat and drinky and other neceflary pleafures, only 
fo far as was neceflary to avoid the moleftations of difeafe; for he was 
in thefe by much the moft frugal, and particularly loved abftinence 

* Pytbagora?, according to Damafcius, faid, that friendfliip wai the mother of allthepolU 
tk'al vinaci. 

from 
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from animal food. And if at any time he was invited to eat it more 
vehemently, he was fo cautious in its ufe, that he ate it merely after 
the manner of a taften But he purified himfelf every month by the 
facred rites, in honour of the mother of the gods, celebrated by the 
Romans^ and prior to them by the Phrygians : he likewife more dili- 
gently obferved the unfortunate days of the Egyptians than they 
themfelves ; and, befides this, faded on certain days in a peculiar man- 
ner, on account of the lunar appearances *• He likewife inftjtuted 
a fail on the lad day of the month, not having fupped the day before. 
But in what a fplendid manner, and with what piety, he celebrated 
the new moon, and properly obferved, with facrifices, the more iU 
luftrious feafts of almoft all nations, according to the manner of each 
country ; and how from thefe he did not, according to the cuftom of 
many, take occafion of becoming idle and intemperate, but employed 
himfelf in continual prayers, hymns, and the likct his hymns fuffi« 
ciently evince, which not only celebrate the diyinities of the Greeks, 
but likewife Marna Gazasus, Efculapius Leonteuchus, Afcalonites, 
and Theandrites, another god much venerated by the Arabians; to« 
gether with Ids, worfhipped by the Philians; and laftly^ all the reft 
which were the fubjedis of his devotion. For this fentiment wa^ very 
familiar to this moft religious man, that it was proper a philofopher 
fliould not be careful in the obfervance of the rites and iniiitutions of 
one particular city, nor of certain nations only, but that he ihould be 
the general pried of the univerfe. And thus was he pure and holyt 
fo far as pertains to the virtue of temperance. 

* A genuine modern will doubtleff confider the whole of Proclut* religious conduct at rid!* 
culoufly fuperHitious. And fo, indeed, at firft 6ght, it appears ; but he who has pcnetrateci 
the depths of ancient wifdom, will find in it more than meets the vulgar ear. The religion of 
the Heathens, has indeed, for many centuries, been the object of ridicule and contempt: yet 
the author of the prcfent work is not afhamed to own, that he is a perfe^ convert to it in every 
particular, fo far as it was underftood and illuftrated by the Pythagoric and Platonic pbilofo- 
phers. Indeed the theology of the ancient, as well as of the modern vulgar, was no doubt full 
of abfurdity ; but that of the ancient philofophcrs, appears to be wonhy of the higheft com- 
mendations, and the moft affiduout cultivation. However, the prefent prevailing opinions, 
forbid the defence of fuch a fyfttm ; for this muft be the buiinefs of.a more enlightened and 
philofophic age. Befides, the author is not forgetful of Porphyry's deiliny, whofe polemical 
writings were fupprefled by the decrees of emperors ; and whoib arguments in dcfence.of his 
religion were fo very futile and eafy of folution, that, as St. Hierom informs us, in his preface ' 
on Daniel, Eufcbius anfwercd him in twenty five, and Apollinaris in thirty TolumesI 

Vol. I. D But 
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But he dedin^d^ as much as pofiible, pam : and if it ever happened 
to him, he bore it with gentlenefs, and diminilhed it with this view^ 
ihat his beft part might not at the r«me time be afFedi^d with its mo* 
}eilations# And th^ fortitude of ^is foul in this refped, was fuffi- 
ciently eTinced in his lail illnefs; for when, at that time, he was 
opprefled and tormented with the moft excruciating pains, he endea- 
voured to the utmoft to mitigate and expel their afBidive invafions. 
Henc^, on fucb occaAons, he often commanded us to repeat certain 
hymns, which when repeated procured him a remiflion and ceflation 
of pain. And what is mwe wonderful, he remembered what he 
lieard of thefe, though forgetful of almoll all human concerns, from 
the diflblution of his corporeal part continually increafmg. For when 
mre began to repeal^, he fupplibd what was unBnifhed of the hymns, to- 
gether w;ith niaoy of the Orphic verfes j for it was thefe we were 
then reciting. Nor was he only thus conflant in enduring corporeal 
^ilSy but much mor€ fo in external unfortunate events, and fuch as 
j^peared to happen contrary to expedation. So that he would fay, 
'Canceming particulars of this kind, So it is, fucb things are ufual\. 
^Mfaich feemed to me, or rather at that time appeared to be, worthy 
of DCBiembrance, and an evident argument of our philoibpher*s mag« 
tianimity. fiut beiides this, he retrained anger as much as pofltble,. 
{^ that k might eitfa'er remain free from all excitation, or that at leaft 
reaibn might not confent to its indulgence^ but the irrational faculty 
alone, contrary to his will, might be moderately and lightly excited. 
And with refpeA to venereal concerns, he ufed them in the natural 
way, but fo as that he might not proceed beyond a very moderate and 
light phantafy, in then: indulgence. 

Aad'thus the foul of this blefle4 man, haying collected itfelf from 
all parts, and retiring into the depths of its eflence, departed after 
a manner from body; while it yet appeared to be contained in its dark 
receptacle. For he poffefled a prudence, not like that of a civil na- 
ture, which is converfant in the adminiftration of fluctuating particu-^ 
lars, but prudence itfelf, by itfelf fincere, which is engaged in con- 
teipplating, and converting itfelf into itfelf, without any longer coa-- 
fenttng to a corporeal nature. He likjpwife poffefled a temperance 
4ree from evil j and which is not even moderately influenced by per- 
turbations, 
5 
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jttirbatiooa* but is abftra£ldd from all itS^dlions. And\iA\y^ he ao- 
qimed a fortitude,^ which does not fear a departure from body. But 
rcafon and iatielle& having obtained in him a perfe£ii dominibit,^ alid 
the inferior powers of his foul no longer oppofing themfeWea to puw 
rifying juftice^ his whole life was adorned with the divine irradiationi 
of genuine virtue. 

Our phibfopher^ therefofe, having moft happilf abfnlved this form 
of virtues, advancing now, as it were^ by the higheft and molt myfti* 
cal flep9 he afcended to the greateft and moft confummate or teleftic 
virtues ; employing for this purpofe, the felicity of his nature^ and 
a fdential inltitution. Hence, being now purified, and the vt^or of 
his nativity, and defpiiing the vaio Thyrfus-bearers, and boafters of 
wifdom, he happily penetrated into her profound receiTes^and enjoyed 
the contemplation of the truly blefled fpeQacIes ihe contains. No 
longer requiring prolix diflertations, or demonibations,- for the pur- 
pofe of colleding the fcience of thefe, but, with a fimple vifion and 
energy of intelled, beholding the exemplar of the divine mind,< he 
obtained a virtue which cannot with fufficient propriety be called 
prudence* but is more properly denominated wifdom, or fomething, 
if poffible, ftill more venerable and divine. But the philoibpher 
energizing, according to this virtue, eafiiy comprehended all the theo- 
logy of the Greeks and Barbarians, and whatever is fiiadowed over by 
the figments of fables, and placed it in a clear light, for the ufe of 
thofe who are willing and able to purfue its latent fignification. But 
having interpreted divinely every thing of this kind, and (hewing the 
fymphony between them all ; at the fame time, inveftigating all the 
writings of the ancients, whatever he found in them of genuine wif- 
dom, and approved by general confent, this he judicioufly applied 
to ufe; but if he found any thing of a difierent and diflfonant nature, 
this he entirely rejeded, as. vicious and falfe. And whatever he met 
with contrary to wifdom, though endued with a friendly appearance, 
this he vigoroufly fubverted by a diligent examination. Nor did he 
employ lefs force and perfpicuity in his aflbciation with other men. 
For he was a man laborious to a miracle; as he often, in one day 
abfolved frve, and fometimes more lectures ; and writ befides, many 
verfes, often to the number of feven hundred. Beiides thisi he went 

Da ia 
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tp mher phllolbphers^ and frequented their company; and again 
celebrated with them an evening afibciation, ceafing from the labour 
of writing. And all thefe employments he executed in fuch a man- 
ner, as not to negleA his nodurnal and vigilant piety to the godSf 
and affiduoufly fupplicating the fun when rifingy when at his meri- 
dian» and when be fets. 

But he was the parent of many dogmata, which were never known 
before^ both in phyfics, and in intelledual and more divine concerns. 
For he firft taught, that there was a kin'd of fouls *, endued vnth the 
power of contemplating many forms at once, which he placed, not 
without great probability, between intelled, coUedively, and as it 
were with one intuition comprehending every thing, and fouls, 
which are alone able to direct their vifion to one particular form. 
And thofe who are willing to perufe his works will meet with a great 
variety of dogmata, peculiar to him alone; the relation of which L 
Ihall omit, left I fhould give a too great extent to my difcourfe. But 
he who evolves his writings, will eafily perceive that all we have a- 
bove related of htm is moft true, and much more if he happens to 
have known him, to have feen his face, and to have heard him inter* 
preting in the moft excellent diflTertationSj-and delivering the Platonic 
and Socratic dogmata in his yearly fchools. Nor did he feem defti* 
lute of divine infpiration ; for he produced from his wife mouth, worda 
fimilar to the moft white and thick falling fnow f ; {o that his eyes 
emitted a bright radiance, and the reft of his countenance was refplen* 
dent with a divine light. Hence, when ofi a certain time, one Ru« 
finus9 a man of a great name in the republic, who was ftudious of 
truth, and in other refpeds worthy of veneration, came to him when 
he was teaclung and interpreting, he perceived that the head of Pro- 
clus was lurrounded with a light ; and when the philofopher had 

* See Proclus on Plaro% Poliricf, p. ^99. Inilit. Theolog, num.. 196 ^ and the extrada of 
Fkiout from Proclus V com menuiy on the firft Alctbiades, p. 146. &c, 
f Allttdiog to the beautiful defcripiioo given of UlyiTet, in the jd book of the Iliad, t« ata*. 

Wbick is thiif clegantfy paraphrafed by Mr. Pope. 

But whetk he ipeakt, what elocution flows f 
Soft as the fleeces of defcending fnou^s 
The copious accents fall^ with cafy art; 
IfeUtng they hiiy and 6sk inio the bean ! &e» 

finilhed 
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finlihed his interpretation, Rufinus rlfing, adored him ; and offered 
to give a public teflimony, by oath, of the divine vifion which he had 
obferved. And much gold was offered to him, by the fame Rufinus, 
on his return from Afia, having efcaped the danger of the war. But 
Proclus likewife rejeded this g;ft, and was by no means willing to 
receive it. 

But that we may return to our firft defign, having now difcourfed 
concerning the contemplative -vnCdom of the philofopher, though in a 
manner but little fuited to its dignity, it remains that we now fpeak 
of the juftice pertaining to this kind of virtues. For this, unlike that 
of which we fpoke before, is not converfant in diftribution, or pro- 
portion; but muft be equally removed from the kind of feif-energizing 
juftice, by which- all things are alone direded to the rational ibul. 
For to that, concerning which we now treat, it is alone proper to refer 
every energy to intelled and the deity, which our philofopher per- 
formed in the moft exalted manner. For be fcarcely refted from bis 
diurnal labours, or refrefhed his body with fleep $ and perhaps even 
then was not free from meditation and contemplation* This is cer« 
tain, that having very fpeedily roofed himfelf from fleep, as from a 
certain torpor of the foul, he afptred after the morning, the time of 
prayer; and left the greater part of the night, (hould glide frcmi him 
without advantage, as he was lying alone in his bed, he either com- 
pofed hymns, or examined and fortified tbofe dogmata which after* 
virards, in the day time, he committed to writing. 

After a fimilar manner he pnrfoed that temperance which has an 
affinity with thefe virtues, and which confifts in a converfion of the 
foul to intelle^ fo as not to fuffer itielf to be touched, nor moved Mrith 
any other concerns. Laftly, he joined fortitude in alliance with thele, 
by a certain perfed method, zealoafly afpiring after that liberty which 
is ignorant of all paffioo, and which be perceived was natural to the 
divine ohjed of his contemplation. And thus, through the whole of 
his condnd, he did not lead the life of a man merely good, to whkhf 
as Plodnus lays, the political virtues may lead, but leaving this far 
behind him, he endeavoured to change it for one much more perfe€l 
and divine^ the life of the goda themfolvesi fince, to become fimilar 
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to thefe, and oot to virtuous men, was the great objed of his con- 
teotion. 

And thus he had rendered virtues of this kind familiar to himielft 
while he frequented the phitofopher Syrianus, and evolved and ftudied 
the commentaries oi the ancients. But he received from the mouth 
of his preceptor certain fmall feeds, as it were, of the Orphic and 
Chaldaic theology ; becaufe he was prevented from hearing the com- 
plete interpretation of his mafter on the Orphic verfes. For Syri^nut 
left to the choice of Proclus and one Domninus *^ a philofopher of 
the Syrian nation, and who afterwards fucceeded Syrianus, the expo* 
(ition of the Orphic writings, or the oracles. But they were by no 
means unanimous in their choice; for Domninus preferred the inter* 
pretation of the Orphic verfes, and Proclus that of 4he oracles. But 
our philofopher did not perfeA his undertaking, becaufe the death of 
the great Syrianus happened not long after. Having therefore, as I 
have faid, received the outlines from the mouth of his mafter, he applied 
himfelf with the greateft diligence to the written commentaries of Sy-« 
rianus upon Orpheus; and being aiHduoufly nouriflied with the co[mous 
lucubrations of Porphyry and Jamblichus on the oracles, and flmilar 
writings of the Chaldeans, he arrived, as much as is poffibl^ to man* 
to the top of thofe higheft virtues, which the divine Jamblichus was 
accuftomed to call after a truly divine manner, theurgic. He labour* 
ed therefore, not without exquidte judgment, in colleding the expo* 
fitions of philofopher s prior to his time ; and con traded into one, other 
Chaldaic hypothefes, and the moft excellent of the commentaries on 
the divine oracles, completing this great work in the fpace of five years ; 
concerning which this divine vifion appeared to him in his fleep. For 
he faw the great Plutarch approach to him, affirming that he ihould 
live fo many years as he had compofed tetrads or quaterijions on the 
oracles. Afterwards, having colleded the number of ihefe, he found 
they amounted to feventy. But that this was a divine drean^ was 
fufficiently evinced by the laft part of his life ; for though he lived 
feventy-five years, as we have mentioned above, yet. he had not the 
perfect ufe of his powers, in the five laft. But his body, though na- 

♦ CoDcerniDg Domninui, fee Phouus and Suidas from Damafclus in his Life of Ifidorus. 

turally 
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twally of the beft conAitutioiit being debilitilied by that bard and 
icarcely tolerable kind of diet which he qfed, and by fo many frequent 
JaboufG and faftinga, began, to laoguilh eza^y at his feventieth year» 
£q that he then became much more remifs in all his energies than bc^ 
fore. Yet, even at this period, and thus affedted, he coknpofed ora* 
tions and hymns : he alfo writ fome things, and conyeried with hia 
friends ; but his ancient vigour was wanting in each. Hence the me- 
mory of the dream excited his wonder, and be every where faid^ that 
he had only lived feventy years. But while he laboured under this 
infirmity of body^ a certain youth, named Hegias, rendered him more 
alert in the bufinefs of interpretatiort. This young man> who already 
exhibited from his tender years fuch egregious f^ns of all the virtues 
of his ancefiors, was one of that golden chain of phiTofopherSi who 
had formerly appeared to men; and adhered moft diligently to Pro-* 
clus delivering the Platonic and other theologies. But Proclus, at this* 
advanced period, was not moderately rejoiced in communicating with 
the young man, his own writings, after he undefflood that he made 
cubital advances in every kind of difciplines. And thus we have 
briefly difcourfed concerning the apparatus of the philofopher in the 
Chaldean oracles. 

But I, on a certain time, having read with him the OrfAic veries> 
4ind heard, among his interpretations, not only the recondite theology 
which is to be found in Jamblichus andSyrianus^ but alfo^ among many 
other divine men, I requeiled the philofopher that he would not leave 
thefe divine verfes alfo without his explanation : but his anfwer was^ 
That he had often thought of writing commentaries on Orpheus, but 
that he had been flrongly prohibited in more tlian one dream. For 
Syrianus appearing to him in his fleep, had deterred him with threats 
from the defign. Having therefore employed other machines, I in- 
treated that at lead he would mark what he principally approved of in 
the books of his mafler ; which when this bed of men had performed,, 
in confequence of my perfuafions, and had noted fome things in the 
front of each of Syrianus's commentaries, we obtained acolle&ion of 
all thefe, and by this means fcholia, and commentaries of no fmall 
bulk 5 though to accomplifh this on the whole of that divine poetry, 
and on all the Orphic rhapfiodies^ was not the intention of Produs. 

But 



24 THELIFEOFPROCLUS. 

But (snce^ ai we hare (aid, his incredible fhidj of tfaefe Goncerniy 
procored htm a greater and more perfed degree of theurgic virtue, 
hence he no longer remained in the contemplative order, nor con- 
tented with either of the tvro-fold properties in divine concerns, cz- 
crcifcd intelle^ and thought alone on the more excellent objeds of 
rpeculation : but he was careful to obtain another kind of virtues more 
divine than the former, and feparated from the politic mode ; for he 
uUd the Chaldean aiTcmblies and conferences, and their divine and 
ineffable concealments. And having comprehended thefe, he learned 
the manner of pronouncing and expreffing them, with their remaining 
ufe, from Afclepigenia, the daughter of Pluurch : for (he alone, at 
that time, pre(erved the knowledge of the great Orgies, and of the 
whole theurgic difcipline, delivered to her by her father, who received 
it from Neilor. Befides this, our philofopher alfo being purified in 
an orderly manner in the Chaldean luilrations, was an infpedor of the 
lucid hecatic phafmai (or vifions) of which he himfelf makes mention 
in one of his commentaries. But by moving a certain hecatic fphaeru- 
la ^f be very opportunely brought down (bowers of rain, and freed 
Athens from an unfcafonable heat. Befides this, by certain phy- 
UCterh^ or charms, he flopt an earthquake, and bad thoroughly tried 
tlie energies of a divining tripod, having learned from certain verfes 
concerning its dcfcCt. For when he was in his fortieth year, he 
thought in a dreamt that he repeated to himfelf the following 
verfes: 

High above aether there with radiance bright, 
A pu'e immortal fplendor wings its flight; 
Whofc beams divine with vivid force afpire, 
And leap refounding from a fount of fire. 

* NIcephoruf, in hit commentary on Syncfius de Infomniis, p. 5.62. informs ui, that fht 
liecitic orb, ii 11 golden fphrrc, which hat a fdipiihire (lore included in its middle part, and through 
ill whole eaiiemiiy, chuiadicri and various figures. He adds, that turning this fphere round, 
they |icrform invcicaiions, uhich they call Jyngx. Thus too, according to Suidas, the magi- 
clan Julian of Chuldea, and Arnuphis the F.gyptiun, brought down fhowers of rain, by a ma}(icai 
powtft And by an artifice or this kind, Empedocles was accuOomcd to reftrain the fury of the 
wlodii on which account he was called •Xi(«^fi^| or a chafer of winds. 

And 
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And in the beginning of his forty-fecond year, he appeared to himfelf 
to pronounce thefe verles, with a loud voice : 

Lo ! on my foul a facred fire defcends, 

Whofe vivid pow'r the intelledl extends ; 

From whence far-beaming through dull bodies night, 

It foars to aether deck'd with ftarry light; 

And with foft murmurs through the azure round. 

The lucid regions of the gods refound. 

Befides, he clearly perceived that he belonged to the Mercurial feries; 
and was perfuaded from a dream that he pofleflfed the foul of * Nico- 
machus the Pythagoreani 

Indeed, if I were willing to be prolix, I could relate many theurgi- 
cal operations of this bleflfed man ; from the infinite number of which, 

* No opinion is more celebrated, than that of the fnetenTprychoiif of Pythagoras : but per* 
haps, no dodtrine is more generally miAaken. By moft of the prefentday it is exploded as ridi* 
culous ; and the few who retain fome veneration for its founder, endeavour to deftroy the literal^ 
and to coufine it to ?n allegorical meaning. By fome of the ancients this mutation was limited 
to (iinilar bodies : fo that they conceived the human foul might tranfmigrate into various human 
bodies, but not into thofe of brutes ; and this was the opinion of Hierocles, as may be feen in 
))is comment on the Golden Verfes* But why may not the human foul become conneded with 
fubordinate as well as with fuperior lives, by a tendency of inclination ? Do not limilars love to 
be united ; and is there not in all kinds of life, fomething fimilar. and common ? Hence, whea 
the aft'e£tions of the foul verge to a bafer nature, while conncded with a human body, thefe 
affcdlons, on the diffolution of fuch a body, become enveloped as it were, in a brutal nature, and 
the rational eye, in this cafe, clouded with perturbations, is oppreiTed by the irrational energies 
of the brutcy and furveys nothing but the dark phantafms of a degraded imagination. But this 
doctrine is vindicated by Produs with his ufual fubtilty, in his admirable commentary on the 
Timxus, lib. v. p. 329. as follows, *^ It is ufual, fays he, to enquire how fouls can defcend 
into brute animals. And fome, indeed, think that there are certain fimilitudes of men to brutes^ 
which they call favage lives : for they by no means think it poffible that the rational eifence can 
become the foul of a favage animal. On the contrary, otl^ers allow it may be fent into brutes, 
becaufe all fouls are of one aod the fame kind ; fo that they may become wolves and panthers^ 
and ichneumons. But true reafon, indeed, affects that the human foul may be lodged in brutes^ 
yet in fuch a manner, as that it may obtain its owa proper life, and that the degraded foul may^ 
as it were, be carried above it, and be bound to the bafer nature, by a {»ropenfity and fimilitudc 
of afife^ion. And that this is the only mode of infinuation, we have proved by a multitude of 
Tcafons, in our commentaries on the Phaedrus. But if it is requifite to take notice, that this is 
the opinion of Plato, we add, that in his politics, he fays, that the foul of Therfites affumed ati 
ape, but not the body of an ape : and in the Phaedrus, that the foul defcends into a favage life, 
but not Into a favage body; for life is conjoined with its proper foul. And in this place he 
fays it is changed into a brutal nature : for a brutal nature is not a brutal body, but a brutal 
life.** 

Vol. L E I will 
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I will only relate one in this place of a very wonderful nature. 
Afclepigenia, the daughter of Archiades and Plutarch, but the wife of 
Theagenes, from whom I have received many benefits, while fhe was 
yet a girl, and was nourifhed by her parents, fell into a difeafe^ 
grievous, and incurable by the phyficians. And Archiades, who had 
repofed in her alone the hope of his race, was deeply afflided with 
her condition. But the phyficians defpairing of her recovery, the 
father fled to his laft anchor, Proclus the philofopher, which he was 
accuilomed to do in affairs of the greateft moment, confidering him as 
bis beft preferver, and earneftly intreated him to intercedfe by his 
prayera with the god for his daughter, whofe condition was well 
known to pur philofopher. Proclus therefore, taking with him Peri- 
cles * the Lydian, a man well deferving the name of a philofopher, 
went to the temple of Efculapius f, that he might pray to the god 
for the health of the fick virgin : for the city at that time happily 
poflefled this divinity, and rejoiced in the temple of the faviour gody 
which was as yet free from the deftrudion of the Chriftians. As foon, 
therefore, as Proclus had prayed after the ancient manner, the girl inw 
mediately perceived a great change and alleviation of her difeafe; for 
the preferving god had eafily reftored her to health. The iacred rites 
being finifhed, Proclus went to Afclepigenia, and found her delivered 
from the moleflations of difeafe, and in a healthy condition. But 
this affair, with many others, was performed privately, fo that no- 
traces of it remained to fucceeding inveAigators ; and the houfe in 
which he refided greatly aflifled him in thb defign. For befides his 
other fortunes, he enjoyed a mofl; convenient dwelling, which his 
father Syrianus and his grand-father Plutarch (for fo he did not he- 
fitate to call him) had once inhabited; and this was dtuated near the 
temple of Efculapius, together with that of the celebrated Sophocles, 
and of Bacchus, which is next to the theatre, and looks towards^ 
or i> at Icaft fien from, the lofty towers of Minerva. 

But how much Proclus was loved by the philofophic goddefs is abun- 
dantly . evinced by his philofophic life? which he chofe through her 
perfuafions, and that with the great fuccefs we have hitherto defcribed.. 

• Peridet Lydus, a Stoic philofopher. f Vide Paulan. lib. i, Atticorura, cap. 21. er 20. 

But 
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;But flie clearly dcmonftrated her aflFeftion to Proclus, by the follow- 
ing circumftance. When her image, which had been fo long dedi* 
cated in the parthenon, or temple, was taken away by thofe * who, 
without any hefitation, moved out of their places things the moft ho* 
ly, and which ought to be immoveable, there appeared to the philo- 
fopher in a dream, a Woman of a graceful form, who admoniflied him 
to build a temple with great expedition, for, fays £bc, // pleafes Miner^ 
va, the prejiding deity of philofophy^ to dwell with you. And how fa- 
miliar he was with Efculapius, befides what we have mentioned above, 
xnay be evinced from his perceiving the prefence of the fame god ia 
his laft illnefs. For while he was between fleeping and waking, he 
perceived a dragon creeping on his head, 'which vifion occafioned a 
remiflion of his difeafe, and a mitigation of his pain; fo that it is pro-* 
bable he would have been reflored to perfect health, if his defire and 
vehement expeftation of death had not prevented his recovery, or his 
no longer bellowing a diligent attention on his body. 

But he alfo related the following circumfiances, (worthy of being 
remembered) but not without tears, through the fympathy of hil 
mind. For, when a young man, he was afraid left he fhould be in* 
fefled with the gout, which was the difeafe of his father, and which 
loves to defcend from parents to their children. Nor was he afraid^ 
as it feems, without reafon; for prior to that which we have already 
related concerning him, he was tormented with pains of this kind, 
when another extraordinary circumftance happened to this blefied man. 
In confequence of a certain perfon's prefcription, whom he had con- 
fulted, he applied a plafter to his tormented foot, which an unexpeded 
bird flew away with as he was lying on his bed. And this was cer« 
tainly a divine and falutary fymbol to Proclus, and might have per-^ 
fuaded him not to be afraid of this calamity in future. But he, as I 
have faid, was notwithftanding afflided with the dread of this difeafe; 
he therefore fupplicated the healing god concerning this, and intreat-* 
ed him to afford him a more evident token of his will : and after this 
he faw in his fleep (it is bold indeed to conceive fuch a circumflance 
in the mind, but we muft dare, nevertfaelefs, nor dread to bring truth 

* He means the Chrifllani* 

£ 2 to 
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to light) Efculapius approaching to him, and accurately contemplating 
his leg, nor difdaining, through his great philanthropy to embrace his 
knee. Hence, in confequence of this vifion, Froclus was, through 
the whole of his life, free from the apprehenfions of this difeafe, and 
vras never more tortured with this kind of pains. 

Again, the god who is worfhipped by the Adrotteni, did not lefs 
confpicuoufly evince his great familiarity with this friend of the gods| 
for, more than once, the god benevolently prefented himfelf to the 
fight of Proclus, frequenting his temple. And when he was doubt-^ 
ful, and wiflied to know what god or gods refided and were worfhip- 
ped in that place, becaufe the inhabitants were of different opinions in 
this affair, fome believing that the temple of Efculapius was there, per- 
fuaded of this by various figns, as voices are ceitainly faid to be heard 
ki that place, and a table is confecrated to the gods, and oracles ace 
given concerning the recovery of health, and thofe who approach are 
miraculouHy delivered from the moft grievous dangers of life. Others, 
on the contrary, think that the Diofcuri refide in that place, becaufe 
there have been thofe who faw in the way tending towards Adrotta,^ 
two young men of the mofl beautiful form, and riding with grqat ce- 
lerity on horfeback ; at the fame time declaring, that they haflened to 
the temple. They add befides, that the countenance of thefe wa&.in« 
deed human, but that they immediately gave evidence of a more di^- 
vine prefence ; for when the men were arrived at the temple, the 
above mentioned youths appeared to them, making no enquiry con- 
cerning the affair, and occupied in the lacred concerns ; but prefently 
after, withdrew themfelves from their fight. As the philofophcr, 
therefore, was in doubt concerning thefe divinities, and did not difcre- 
dit the relations, having requefled the gods who inhabited that place, 
that they vwuld condefcend to manifest who they were ; a god ap* 
peared to him in a dream, and clearly fpoke to him as follows : What!. 
Haft thou not beard of yamblicbus teaching concerning^ and celebrating 
thofe two^ Machaon and Podalirius? And befides this, the god conde- 
fcended to afford fo great an inflance of benevolence to this bleffed 
man, that he flood after the manner of thofe who beflow encomiuma 
on others in the theatres, and with a clear voice, and compcfcd habits 
extending his right bandi did not befltate to exclaim, (that I may 

relate 
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relate the words of tlie god,) Proclns the ornament of the city. And 
what could poffibly Be a greater teftimony of thiB blefled man's friend- 
fhip with divinity ? But he, indeed, in confequence of a moft remark- 
able fympathy, by which he was united with the gods, could never 
refrain from tears when he mentioned this affair to us, and related 
the divine encomium of himfelf. 

Indeed, if I were willing to purfue every particular in like manner, 
and to relate his familiarity with the Hermetic Pan, together with the 
great benevolence and manifold affiftance which that divinity conde** 
fcended to afford Proclus at Athens, and of that perfeftly fmgular kind 
of felicity which he obtained from the mother of the gods, and in 
which he was accuftomed efpecially to triumph and rejoice; I (hould 
perhaps feem to many readers, to be rafli in my affertions, and to 
others, the author of things perfectly incredible. For many and great 
were the daily inftances of this goddefs's benevolence towards him, in 
words and actions, which are both innumerable and unheard of, and 
concerning which, I do not at prefent retain an accurate remembrance; 
But if any one is defirous of knowing how great he was in thefe, he 
muft evolve his book concerning the mother of the gods, from which 
he uill underftand, that it was not without divine affiftance he pro* 
dticcd all the theology of that goddefs into light ; as likewife, what- 
ever is adled or affirmed concerning the fame in the fables of Athis, 
which he has explained after a philofophical manner, that vulgar ears- 
might afterwards ceafe to be difturbed, on* perceiving the lamenta- 
tions and other obfcure ceremonies with which her myfteries are ce** 
lebrated. 

After having, therefore, run through the theurgic virtue of Proclus, 
and its energies, and the happy circumftances which befel him, re^ 
fpecting its operations, and having ftiewn, that he did not lefs excels 
in every kind of virtue, and that he was a man fuch as mortals have 
not beheld for a long period of time, it remains that we now bring 
our difcourfe concerning him to a conclufion : for we are not now at 
the beginning of our narration, nor does the half of the whole remain 
to us, according to the proverb, but the whole itfelf is now perfedt 
and complete. Since having begun from the felicity of the philofo- 
pher, and proceeded in its exemplification, our difcourfe now returns 
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to it again. For we have explained the great good«, and providen- 
tial exertions, which were granted to this mod excellent man from the 
gods, and have fliewn their prompt attention to his prayers, the divine 
vifions which he enjoyed, and the help and folicitude which the gods 
teftificd towards him. We have likewife explained his profperous 
fate, and propitious fortune, his country, parents, the good habit of 
his body, his mailers, friends^ and other external advantages ; each 
of which we have fhewn to have been far greater and more fplendid 
in him than in other men; and have likewife diligently enumerated 
fuch things as cannot be reckoned amongft outward allurements, but 
entirely depended on his will, fuch as are the upright and illuftriou^ 
deeds of his foul, according to univerfal virtue. And thus we have 
fummarily demonflrateci that his foul arrived in reality at the fummit 
of the mod confummate virtue, and was happily eftablifhed in a per- 
fect life, by human and divine goods of every kind. 

But that the lovers of more elegant fludies may be able to conjedure 
from the pofition of the ftars under which he was born, that the con- 
dition of his life, was by no means among the laft or middling clafles, 
but ranked among the higheft and moil happy orders, we have thought 
fit to ezpofe in this place» the following fcheme of his nativity *. 

But; 
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♦ Procliw was torn in the year of Chrift 413, on the 6th of the Ides of February. But, for 
the iakc of the aftrologers, I have fuhjoiocd the following figure from the Prolegomena of Fa- 
bricius to this life: and though I am not (killed in the art myfeif, 1 am pcrfuadcd, from the 
arguments of Plotinus, that it contains many general truths ; but when made fubfervient to 
particulars, is liable to great inaccuracy and error. In iliort, its evidence is wholly of a phy. 
£ognomic nature ; for fuch is the admirable order and connection of things, that throughout 
the uniTcrfei one thbg is fignified by another^ and wholes are after a manner contained in their 

paru. 
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But Proclus departed from this corporeal life, in the one Hundred^ 
and twenty-fourth year after the government of Julian, on the fcven- 
teenth day of the Attic Munichion, or the April of the Romans. 
Nicagoras, the junior, being at that time the Athenian archon. The 
dead body was taken care of according to the Athenian rites, as he 
himfelf while living had directed. And if that diligent attention 
which is due to the deceafed, was ever paid by any one, it was cer- 
tainly beftowed by'this moft blefled man. For he did not negledt any- 
particular of the accuftomed ceremonies, but every year, on certain 
days, vifited the fepulchres of the Athenian heroes and philofophers, 
and befides this facrificed himfelf, and not through the medium of 
another, to the manes of his friends and familiars. And having thus 
exhibited to each a proper reverence and honour, proceeding into the 
Academy, he there, in a certain place, pleafed one by one the manes 
of his anceftors and kindred; and fhortly after, in another part of the* 

parts. So that the language of the obfcurc and profound Hcraclitus «* pcrfc<5lly jufl, when Jie . 
f'iys, ** You muft conned the perfect and the impcrfcdl, the agreeing and the difagrccir j, the 
confonant and the diflbnant, and out of one all things, and out ofall things one.'' 
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fame Academy, lie fupplicatcd in common the fouls of all philofophers. 
And thefe ceremonies being ended, this moft excellent man, having 
chofen a third place, performed facred rites to all the fouls of deceafed 
. mankind. The dead body; of Proclus, therefore, being di/pofed of 
according to his appointment, as we have faid, v^as carried by his 
friends and buried in the eaftern part of the fuburbs *, near to Lyca- 
betus, where alfo the body of his preceptor Syrianus repofes, who, 
wJien he was alive, had requefted this of our philofopher, and, in con- 
fequence of this, had taken care to procure a twofold receptacle in his 
fcpulchre. But when this moft holy man was confultcd how he 
would wifh his funeral to be conduced, left there fhould be any thing 
indecent, or without a proper decorum, he defired flutes, with which 
he was threatened in a dream, and nothing befides. An epigram, 
conf.fting of four verfes, is infcribed on his tomb, which he compofed 
himfelf, as follows : 

I Proclus, Jiere the debt of nature paid, 

i(My country Lycia) in the duft am laid ; 

Great Syrianus form'd iriy early youth. 

And left me his fucceflbr in t6e truth. 

One common tomb, our earthly part contain?. 

One place our kindred fouls, — th' aetherial plains. 

Nor were prognoftics wanting in the year prior to his deceafe, fuch 
as an eclipfe t of the fun, fo great that night was produced in the day- 
time : for the darknefs was fo profound, that the ftars became vifiblc. 
And this happened when the fun was in Capricorn, in the eaftern 
centre. Befides, the writers of Ephemerides obferve that there will 
be another eclipfe of the fun, at the conclufion of the next year. But 
fuch like affedlions of the heavenly bodies arc faid to portend events 
on the earth : to us indeed, the eclipfe perfpicuoufly fignified a priva- 
tion and, as it were, defedion of the illuftrious luminary of philo- 
fophy. 

• It was formerly the cuflom of almoft all nations, to have ihcir burial places in ihc fuburbs, 
and not io the city itfclf. 
t This eclipfe happened, according to Fabricius, in A. C. 484. 19 CaU Feb. at fun-rife. 

And 
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And thus much may fulEce for the life of the philofopher. It now 
remains for thofe who are willing to undertake the labour, to write 
concerning his difciples and friends. For it appears that many re- 
forted to him from all parts; among which fome were only his au- 
ditors, but others firm adherents to his dodrine; and, on account of 
philofophy, his familiars. I could likewife wiih that fome one, who 
is more laborious than myfelf, would give a particular account of his 
writings. For I have alone delivered thefe particulars of his life, that 
I might fatisfy my confcience, and might teftify that I religioufly re- 
verence the foul of Proclus, atid his good daunon, I (hall, therefore,, 
add nothing concerning the philofopher's writings, except that I have 
always heard him prefer his commentaries on the Timxus of Plato ' 
beyond all his works. He likewife vehemently approved of his com- 
mentaries on the Theaetetus. And he ufed frequently to fay, that if 
he was endued with defpotic power, he would alone preferve, of alL 
the writings of the ancients, the Oracles and the Timaeus. For^ faid 
he, / would abolijlo all the reji^ and remove them from the prefent age^ 
lecaufe it happens that many are offended^ who undertake to read them 
rajhlyy and without proper;' inJtitJition.. 
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Concerning the Puhliflied Writings of PRO CL US. 

MA R I N U S having jiegleded to give us an account of the 
writings of Proclus, 1 thought it would not be unacceptable 
to the reader, to prefent him with a catalogue of his works which arc 
flill extant ; and the moft perfect relation I am able of fuch as are 
tinfortunateljr loft. In the execution of this defign, I (hall follow, for 
-the moft part, the accurate Fabricius in the order, and critical account 
of his works ; but fliall not hefitate to difTent from him in deciding^ 
on their philofophical merit: for it is- very rare that philology and 
philofophy ace united in the lame perfon, and coalefce in amicable con- 
jundiion. 

I. Four Hymns. In the preceding life we are informed, by Mari- 
fiu€, that Proclus compofed many hymns, in which the divinities, 
both of Greeks and Barbarians, were celebrated ; but unfortunately 
there are only four preferved, the firft of which is to the Sun, the 
fecond and third to Venus (which may be found in the Florilegium of 
Stobus, p. 249. edit. Grotii,) and the-ifourth to the Mufcs. They are 
colleded by Fabricius, in the eighth volume of his Eibliotheca Graeca; 
and are moft happy fpecimens of philofophical poetry. Indeed, they bear 
moft evident marks of a mind full of divine light, and agitated with 
the fury of the Mufes ; and poflefs all that elegance of compofition 
for which the writings of Proclus are fo remarkable. So that it is 
very ftrange Gyraldus (hould afcribe them to a Hieropliant of Laodi- 
cxa, of that name ; fince, as Fabricius obferves, Suidas mentions other 
writings of this pricft, but does not fpeak of him as the author of any 
hymns. And if he had, thefe hymns breathe too much of the fpirit 
and manner of Proclus, to be the production of any other. 

flL Two Books concerning the ujeful Parts of Learnings contained in 
Grammar. 1 hrcc books on this fubjed are mentioned by Suidas, and 
four by Photius ; but there are alone extant fragments of two, in the 
BiUiotheca of Photius 5 which were publiihed feparate by Andrew 
Si:hottus, at the end of the fyntaxof Apollooius Alexandrinus, Francof. 

1590. 



';*Jt 



^ W R I T I N G S O F P R O G L U S. 

In elevated conceptions, until his mind, like Homer's difcord, reaches 
'the heavens. His ftyle is at the fam^ time nervous and diffufe, ac- 
curate and elegant. We are aftonifhed with the magnificence of his 
inetaphors, delighted with the copious variety of his matter, and filled 
with a divine light, by the facred truths he unfolds. This great work, 
however, unfortunately, fcarcely explains a third part of the Tiraaeus ; 
from whence it is probable, as Fabricius well obferves, that feveral 
books have been loft through the injury of time. It was publifhed ia 
Greek, at Bafil, in the year 1556; and is full of miftakes, as is gene* 
rally the cafe with the fiafil editions of books, fb that a more corredl 
edition is greatly to be defired, though at prefent not much to be 
expeded. On concluding my account of this ineftimable work, I 
find my indignation roufed by the following words of Dr. Cud worth, 
in his Intelledlual Syftem, p. 306. ** Proclus (fays he) had fome pe- 
culiar fancies and whims of his own, and was indeed a confounder 
of the Platonic theology, and a mingler of much unintelligible fluff 
with It." I muft confefs, (and I am neither afraid, nor afhamed of 
the declaration,) that I never found any thing in Proclus, but what 
by patient thought^ accompanied with a fincere and vehement thirft 
after truth, 1 have been able to fathom. Had Dr. Cudworth Ifeen 
endued with thefe requifites, he would doubtlefs have had equal fuc- 
cefs ; but without them, the fublimeft truths will certainly appear to 
be unintelligible Jiuff. Befides this confideration is not to be omittedi 
that a modern prieft makes a bad philofopher. 

5, On Plato s Republic. Thefe commentaries, or rather fragments 
of commentaries, are extant in Greek, at the end of Proclus on the 
TimsKus. Suidas mentions four books of Proclus on Plato's politics ; 
and fome of Proclus's diflertations on thefe books, were found (ac- 
cording to Fabricius) in the library of Lucas Holftcnius. The chief 
dcHgn of this work feems to be the unveiling the theological myfte* 
rics concealed under the fables of Homer, and other divine poets; 
which Proclus has accompliihed (in my opinion) in a moft wonderful 
manner. That Homer, indeed, every where abounds with Egyptian 
learning, is obvious to every one ; but few are acquainted with the 
profound wifdom which his fables conceal. The latent meaning of 
xnoft of thefe is unfolded in the prefent invaluable, though imperfeA 

work ; 



WRITINGS OF PROCLUS. 37 

work ; ^and he whofe mind is fufficiently enlightened by the ancient 
philoifophj, to comprehend the beauty of thefe illuftrations, will receive 
an additional delight from the ftudy of Homer, which it is impoffible 
to exprefs. An epitome of this work was publi&ed in Latin^ by the 
learned Gefner, 1542* 8vo. under the following title: Apologis 
quasdam pro Homero, et Arte Poetica, Fabularumque aliquot Enarra- 
tiones ex commentariis Procli Lycii Diadochi philofophi Platonici in 
libros Platonis de Rep. in quibus plurimae de Diis Fabulas non juxta 
grammaticorum vulgus hiftorice* phyficd aut ethice tradhtntur^ fed 
Theologicis, ut Gentiles loquntur, ex prima Philofophia rationibus 
explanantur. 

6. On tbefirji Akibiades of Plato. Ficinus tranflated parts of this 
work into Latin, and publiihed them under the title of Procli de Ani- 
jna ac dxmone, de Sacrificio et Magia, Venice 1497* and I5i6« fi^ 
by Aldus ; and in a more fimple form at Lyons. ^Fabricius infbans 
us, that the manufcript commentary of Proclus in Greek, but fcarcely 
explaining the half part of the Akibiades, is to be found in various 
libraries of France, England^ and Italy. Alfo at Lyons, among the 
books of Ifaac Voflius ; and at Hamburgh in the Johannean liiirary. 
From the fpecimen given of this work by Ficinus, it appears, like all 
Proclus's philofophical writings, to be an invaluable treaiiiry of wif- 
dom ; and nothing certainly, reflets greater difgrace on a natiott 
than fuf&ring fuch monuments of ancient learning and wifdom to lie 
concealed in colleges, covered with duft, and never confulted. 

7. Six Books on Plato s Theology. A moft divine woik, in which the 
philofopher colleds into a fyftem the theology difperfed in the writ- 
ings of Plato, and eftablifhes it by invincible demonftrations. He 
deduces, in a beautiful and connedled ieries, all the divine orders^ 
from the retreats of ineffable unity ; every where connects them by 
proper mediums, and, after leading us through the long gradation o£ 
principles, brings us back again to the original from whence they 
flowed, and to which they cohilantly tend. The whole is uncom«> 
monly profound and abftrufe ; and it was n«t before the third reading, 
that 1 could fathom the depth it Contains. Fabricius obferves, ^* that 
it is a fubtle and learned work, but from which, you will fooner learn 
the opinion of Syrianus and Proclus, conceniing the deity and divine 

3 coa- 
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coQceraS) than that of Plato. He adds, that it is ufual with the Plst- 
tonifts, even from Plotinus, to unite to the dodrine of Plato, a thou« 
(and dogmata, foreign fiom his philofophy, as if Plato, though he 
did not perceive after this manner, ought certainly fo to perceive/' 
When men miftake their abilities, they always a£t abfurdly, and of- 
ten dangeroufly. As a laborious and accurate critic on philological 
matters, Fabricius merits the highefl: commendation fuch attainments 
can defervc ; but when he leaves the beaten road in which nature de- 
figned him to walk, and attempts the tradtlefs paths of philofophy, he 
perpetually ftumblcs,.and often falls on the ground. The wings of 
philology, like thofe of the fwallow, were never deftined for a lofty 
flight:— it muft be the eagle wing of genius, which can alone foar 
to the fun of philofophy. The Greek and Latin edition of this var- 
hiable work, was publifhed at Hamburgh, by iEmilius Portus, 1618% 
folio. 

8. theological Inftitutions I or, as it may be called, the Elements of 
Vbeology. This admirable work contains two hundred and ten propo-- 
litions, difpoled in a fcientific order, and fupportcd by the Brmeft de- 
monftrations. They begin from fuper-effential unity, and proceed 
gradually through all the beautiful and wonderful progreflions of dl* 
vine caufes, ending in the felf-moving energies of foul. They poiTefB 
all the accuracy of EucUd, and all the fubtiky and fublimity necefiary 
to a knowledge of the moft profound theotogy; and may be confix 
dered as bearing the fame relation to the Pythagoric and Platonic wis- 
dom, as Euclid's Elements, to the mod abftrufe geometry. Patricius, 
die firft Latin tranflator of this divine work, feems to have been Vicxy 
ieniible of the truth of this obiervatton : for he every where carefully 
diftinguifhes the propofttions fr<mi their demonArations ; and adds the 
word corollary to fuch confequencies as merit that appellation. Hie 
edition was publifhed at Ferraria, 1 583. quarto:, under the-title of^Theo^ 
logical Elements* The Greek aad Latin edition, is fubjoined to Pro« 
dus^s fix books on: Plato's- Theology:, Hamburgh. 1618. folio. 

9. ^wo Books concerning Motion. This ufefuLwork, colleded, aa 
Fabricius obferves, from the third and following books of Ariflotle't 
phyfics, was publifhed in Greek at Baftl, I53i» and with the Latia 
Tfirfion of one Juflus Velflusi. a phyfician» Bafil^ 1545. octavo, k 

was 
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Ekewiie tranflatfd b j Patrkxos, and is annexed to ins TerfioB of 
the Thcologiol Inftimrioof. 

10. ^m ^J^^^i^3 ^ Irf:^rmaihn ^nc^nmg JfirtmomcalHypotkcJes. 
This work, whkh Falxidus obferres is a comp cndimn of Piolemy's 
Alaagcfty was pobliilicd in Greek, at Bafii, 1540. quarto; and in 
Lado bj George Valla^ Ibiia, 1541* A paif of this work« wluck 
trau of the u^ c^ the aflroiabe, Fabridos informs os, is extant in 
maniiicript, in Taiioixs libraries. The iame accnrate critic fikewiie 
oUenreS) that a imall treatiie, inscribed Uracodromns, is extant, un- 
der the name of ProdaSy in ibme Kbnmes, as in that of Yindobona* 
and f£ Oxford, amoc^ the Banodan fo lumes . The l o a ip rdbenfiwe 
Tvietj of Pnxhis's genios eqoaUj drmafids oor admiration and 
jpplan£e. 

II* AjmaS Tre^ec^scernmgtheSfbere,9r Ceb0ial Circleu This 
rk is an aoniratc and el e gan t intrododion to aflnmaiii7; and 
wfaotlr taken firom the liagoge of Geounns Rhodins, on the 
The heft e diti ons arc die Greek and Latin ooe paWiJhfJ 
: ffivis in 1 557, c|aario; and that of Babibridge, pralcfiar of aflro-* 

Qxfiord, L/mdoa 1620. qmrSOL 

ia« A Pa-a^mf: is fmr Eocks^ sm the ^maJrifmtiie ^ Ptdemf. 

'nis elcgaat wcx^k xuvSl, 1 iboiikl imagine, be an inrdnadde txea£are 

mn tiie kjPTcrs of a&roiogr. It was firft pcAhflied in Greek hj %tc^ 

1 1 and afierwards in Greek and Latin bj Leo ATlatiaiy at 

Bat. 1654. odara. 

il^Fma^Est6£s^xtb^j6r/B^AifEMcB^sEJewBairts^ For; 

^ dm work, iee the introdsoion, and the £)Uowing iheets, in 

itijpcaks £3r itieif, in an Ei^iiih drcJk. 

14, A C^armniery zm Hii^s TTiris andHar:^ Tfcss 
a «lnaUe moral explanatSoo of this great poet^s mrznjft^ ; and Fa- 
Wnm jnfiij obfierres, th^t he b ahca afiaiifr^ mkhyst orrg^Wi, bf 
Ae fcfiaTTT jeers of diat Tain man |oh« Tzstzes. The heA 
if dis mmk m ti»at of Danid Hrinfias, Lcgd. Bat. 160?. 

15. FArii-it*s inlbrass ns, that in iamc iranrirripcs, as la the Vm^ 
and Bairocian, a tmail anitife is cfbaZ^ afer^od t3 Pr3» 

E^sic Charjatrt; aad is ^rfitfd «> dbe Fgrivt of 
.JMps aod Bmisp aad jwiliftflird szidcr t^ xaas sf f ga-^, sm 
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Greek, with the verrion of Cafp, Stibilinus, Commelin. 1597, oftavo; 
But it is doubtful whether Proclus is the genuine author of this work: 
from the title^ I (hould fuppofe the contrary. And thus much for an 
account of thofe writings of Proclus which have efcaped the ravages 
of time, and have been fortunately expofed to public infpedion : it 
now remains that we relate fuch ineftimable works of this philofopher, 
M are yet preierved in fliameful concealment ; or are utterly lod in the 
mins of antiquity. 

Conceniing the Unpubliilied Writings of PROCLUS. 

16. On the Alcibiades of Plato. See num. 6, 
. I J. On Ptato's Politics. See num. 5. 

1:8. QnPlabBfs Parmenides. A commentary, in feven bdok&; the 
tiit of whi^h was not. completed by Proclus, but by Damafciaa. 
Ifomoccafiooal firagsunts^ which have been publiihed of this com-, 
mentary^ it appears to be a moil divine work ; and indeed it cannot 
be otherwife^ if we confider it as the produdion of one of the greateft 
philofophers,on the moft fublime and profound of all Plato's Dialogues. 
It i& dedicated to Aiclepiodotus, a phyiician and philofopher, and is 
not only extant in Greek MS« in the library of the German emperor, 
according toLambecius, lib. vii. p. 41. but alfo in Latin, from the 
unpubli(hed verfion of one Antonius Herman nus Gogava^ as the 
&me Lambecius informs us, p. 4 1 • Four books of this work are 
extant in Greek, in the Bodleian Kbrary at Oxford; and it is much 
to be lamented that Thomfon* did not publifli thefe, inftead of hi» 
ttrifling edition of the Parmenides. Fabricius likewife informs us> 
that Livius Galantes mentions his having found fix of dieie books- 
HI fome of the Italian libraries. They are alfo extant in the Medii- 
saran library of the great Etrufcan commander. 

19. On the Cratylus- of Plato. We have already obferved, in. the 
diflertation on the Orphic theology, p. 1 05. what a great treafure of 
ancient mythology, muil be contained in this work ; but there is little 
hope of its ever emerging from the obfcurity of public libraries. It is- 

extant 
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extant in Greeks not only in the Italian libraries, but alfo among tiie 
manufcript books of Ifaac Voffins. 

20. Vranodromus, See above, num. 10. 

21 . Ten Doubts concerning Providence^ in me Book. Philopcdns muta- 
tions this work, in his fecond book againft Proclus on the ^crnity of 
the world ; and a Latin verfion of it is extant by one William de 
Morbeka, in the Johannean library of Hamburgh. Extrads from this 
tranflation are prcfervcd by Fabricius, in his Greek Library; and they 
4ire in every refpe£t worthy of the genius of Proclus. 

22. Concerning Providence and Fate, and that ivhich is in our Power ^ 
cne Book^ This work is dedicated to one TTieodorus, a mechanift ; 
and is extant in the Latin tranflation of the fame Morbeka, in the 
Greek Library of Fabricius. The tranflation is for the moft parr bar* 
barous, but is, however, fufficiently legible to difcover that it is a moft 
valuable treatife, replete with the ufual elegance, fubtilty, and fub- 
limity of our pbilofopher. 

23. Concertiing the HypoJlaf.Sy or Suhjijlence of Pvil. This book is 
extant in Latin, in the Johannean library; and fragments of it arc 
preferred by Fabricius, in his Greek library. It is to be regretted, 
that Fabricius did not preferve the whole in that excellent philological 
work. 

Concerning the Loft Writings cf PROCLUS. 

24., Qn the Speech of Diotima^ in Plato's Banquet^ concerning the 
Suiji;}ence cf tie BsautifuL Fabricius informs us, that this work it 
diftributed into many books ; and HolHenius obferves, that it is men- 
tioned in a certain fcholtum cf the Medicean copy cf Proclus's com* 
mentaries on Plato^s poiiiics ; but it is unfortunately no where extant. 
25. On the PhiLbu: of Plato ; as may be inferred from the narra* 
tion of Damafcius in Photius, p. 550 ; and Suidas in Marinus. For 
Damafcius relates, that Marinus having compofed a commentary on 
this dialogue, on (hewing it to Iiidorus for his approbation, that phi« 
lofopher cbferved, that thfe cf his msfer 'xere fu^cient -, which words 
Fabricius, with great propriety, applies to the commentaries of Pro-^ 
<lus on the Philebus« 

Vol. L G 26. On 
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t6. 0« the Theatetus of Plato. This work Is praifed by Marinas^ 
in the laft chapter of the preceding life j and no doubt with j;reat 
propriety : for this abftrufe and fublime dialogue would naturally 
call forth all the divine fire and elegance of our philofopher. 

27. Commentaries on the Enneads of Plotinus. This work is men-- 
tioned by Gyraldus, in his fecond dialogue on ancient poets; by Fi*- 
cinus on Plotinus; by Philip Labbeus, in his account of MS. books^ 
p. 286 ; and in the notes of BuUialdus to Theo of Smyrna, p. 224/, 
But alfo in a certain note prefixed to an ancient manufcript of Jam-, 
blichus, on the Egyptian myfterics, to this cfFedk : *' The philofopher 
Proclus, commenting on the Enneads of the great Plotinus, fays, thatx 
it is the divine Jamblichus who anfwers the epiftle of. Porphyry/*^ 
This note is in Greek, in the original, and is (in my opinion) of. 
itfelf fufficient to prove that fuch a work was once extant, though, 
now unfortunately loft. How much the want of thefe. commentaries , 
is to be regretted, muft be deeply felt by every Lover of the Platonic . 
philofophy. . For the unequalled profundity, and divine myfteries, 
contained in the writings of Plotinus, ^ could never b? more happily 
illuftrated than by the irradiations of fuch a genius as Proclus. 

28. LeSlures on Arijiotles Book Xlg^i E^firivu'ot^, or concerning Interpret 
iation. This work, it feems, was never publiflied ; but Ammonius . 
Hermeas, the difciple of Proclus, has inferted in his valuable com- 
mentary on this book all that he could retain in Lis memory of. Pro- 
clus's ledures* 

29. Hymns ^ not a few, fee num. i. 

30. Cbrejlomathea. See num. 3. 

31. On the Mother of the Gods^ one book, mentioned by Marinus, . 
in the preceding Life. 

32. On the theology of Orpheus. This work is mentioned by Ma- 
rinus, in the preceding Life, and by Suidas ; and its lofs muft be par- 
ticularly regretted by all the lovers of recondite theology. 

33. Ten Books ^ on the Chaldean Oracles. This moft valuable work 
is mentioned by Marinus, in the preceding Life, and by Proclus him- 
felf on Platp's Politics, p. 359. It was doubtlefs not extant at the 
time when Pfellus and Pletho undertook the illuftraiion of a few of 

ihsfe. 
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thefe oracles: at leafl the inconfiderable merit of their commentaries, 
Ihongly favours this fuppofitioa. 

34. A Ccrrmsntary on the z::ho!e of H^Tmr. Suidas. A fpecimen of 
the great value of this work may be feen in oar philofophers com- 
mentaries on Plato fi republic. The works of Homer are not only 
the great fountain of poetry, but likewife of philofophy ; and arc no 
Tels admirable for infpiring the fury of the Mufcs than for containing 
the mylleries of the moft recondite theolog}'. 

35. C-inccTiiiKg the Gods^ c:c:rd:^.g to Homer. Kad this vrork been 
prefcrved, we Ihould doubtlefs have been furnifl*ed with a defence of 
the heathen religion, which would have filenced the i -rnorant clamours 
of its opponents. 

36. Tbi Symphony zr Cznc.ri of Orphru:, Pjthagora:^ and Plato. 
Suidas. Froclus, in his publiflied writings, is every where fludious 
of reconciling the docirines of thefe great men, and is always fuccefi^ 
ful in this unicrtaking. Indeed, the Lin:e divine genius fcems to 
have irradiated and inspired thefe wcnderf jl heroes, but in dirercnt 
ways: in Orpheus it was accompanied with the Cre cf the Muirs; in 
Pythagoras it feone ibrcugh the myfteri-us ve:! cf nunibers; and in 
Plato, combining the preceding modes, it was feen enfhrined in awfol 
maji^ of thought, cl .:hed with the graces of poetical didion, axul 
refplcndent with in^ffiLh-.e ■:ght, 

37. Terr Bzoh: zKt'i uLzu^ric 0'^:^!:"^. S:*ida5. Hrsv much Pro- 
clus csce:led in tris I't, may Ire feen in t:-e prec:c:ng Life. 

3S. Cor.Tf^^'.r- :1: ^^tT'^Kt':'.: :- .1- ;:;.V /: PU:^ : lir:Tu:. This 
work is ir.enu:,neJ h" I r'x'us iii the 'i \rySii of hli csmmenunr oa 
the Tixar::?, p. 22:. 2::l ftfms tc h:.re t\izy^i \:.'i n'^tiie cf the sc^ 
cura*^ Fiibricius. r,r\\v:\.t rmy. z.'j c,-b:, in n^i'-j yj:-iz:^.is\ zc 

feaiv ciir:::^-::. I.z.i ::._3 r u:"- f.r ::-•- Lift i:.i V.'ri-i.--. cf H'^ 
das. 
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B O O K I. 

G .H A P. I. 

On tbe^ Middle Nature of the Mathematical EJfence. 

T is neceOary that the mathematical eflence (hould neither be ^ 
feparated from the firft nor laft genera of things, nor from that 
which obtaiin^ a fimplicity of effence; but that it (hould obtain a 
middle fituation between fubflances deftitute of parts, fimple, incom- 
poHte and indivifible, and fuch as are fubje£t to partition, and are 
terminated in manifold compofitions and various divifions. For (ince 
that which fubfifls in its inherent reafons remains perpetually the fame^ 
is firm and durable, and cannot be confuted, it evidently declares it is 
fuperior to the forms exifting in matter. But that power of progref- 
iion which apprehends, and which befides ufes the dimenfions of fub- 
jeds, and prepares different conclufions from different principles, gives 
it an order inferior to that nature which is allotted an indivifible effence, 
perfeftly conftituted in itfelf. Hence (as it appears to me) • Plato 

alfo 

* All the ancient theologif^s, amonc; whom Plato holds a diflinguiHied raalc, affirmed that 
the foul was of a certain middle nature and conditiun between intelligibles and fendbles : agree- ^ 
able to which do^rine, Plotinus divinely alTerts that (he is placed in the horizon, or in the boun- 
dary and ifthmus, as it were, of eternal and mortal natures ; and hence, according to the Magi, . 
-.Ac ii (Imilar to the mopoi one of whofe pans is lucid| but the other dark. Now the foul, in 

con* 
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alFo divides the knowledge of things which arc, into firft, middle, and 
lafl fubflances. And to indivifible natures, indeed^ he attributes au 

confequence of this middle conditioD, mufl ntccffznly be the receptacle of all middle energiet, 
both vitil and gnoflx : fo that her knowledge is inferior to the lodiTifiblc 6inplicity of intellcdual 
cooiprehenfiOD, but fupeiior to the impuliive perceptions of fenfe. Her.ce the mathematical 
f encra and fpecles re&de in her tCcnct, as in their pro|;er and natural reg^ion ; for the^r are ec- 
tirely df a middie nature, as Proclus proves in this and the fixtk following chapter. But tbit 
dodrine of Plato's, originallj derived from Brontinus and Arch) tas, is thus elegantly ez(;laintd 
by that philofopher, in the concluding: part of the finh b^ok of his Republic. *• Socrates, 
know then, they air, as we (ay, two (the Good itirlf, and the Sun,) and that the one reigns oi-er 
the intelligible world, but the other over ihe Tifiblc, not to fiiy the heaYtnt, left I (liould de* 
ccire you by the name. You comprehend then, thefe two orders of thicgc, I mean the tiBMc 
snd the intelligible ? — G*.auco. I do. — Socrates. Continue this SriQon then, as if ic were a Hne 
divided into two unequal fegmenu; and each part again, i. e. the fenflble and intelligible, d> 
vided after a £m:lar manner, and you will hare evidence and obfcurity placed by each other. 
In the rifible ferment, indeed, one pan will contain images. Bjt I caJU images, in the £rft 
place, fliadcws ; afterwards, the refemblinces of things appearing in water, and in denfe, foiootb, 
and lucid bodies, and every thing of tl.is kind, if you apprehend me ? — Glauco. I apprehend you. 
-^SocTztet. New concdre that the other fcdioo cum prehendi the things, of which thefe immges 
are noThicg more than finilitudcs, foch as the animals around us, together with plaoff, and 
whaterer is the wark of nature and an. — Glajco. I conceive it. — Socrates. Do you coofiderthit 
feftian then, as divided :cro true and faifer And that the hypochefis of opinion is to the knowledge 
cif fciccce, sj a retcmblance to its original r— Olauco. I do, very readily. — Socrates. Now then, 
confider how thefcciion of the intelligible is to be dir-dcd.— Glauco. How r — ^Sccrates. Thus : 
one fegmeot is that which the foul enquires after, ufing the former cirifions as images, ax^ 
compelled to proceed from hypotheles, not to the pnociple, but to the conc^uiion. The other 
if that whi.h eirpioys the cogitatrre power of the foul, a^ ihe proceeds from an hypocbefii to a 
principle no longer fuppo.cd, and, negledirg images, advances through their ^IJlurity into tie 
I'ght cf\6ez% ihemfciTes. — Glauco. I do net, in this, fufficiently understand you .»- Socrates. Bus 
again, for tou will more eaf;ly un/eifbnd me from what has been already premiied. I think 
yon arc not ignorant, that thofe who are converiant in gcometTv, arithmetic, and the like, 
ibppofe even and odd, togciher with rjiioas fi^^jres, and the three fpec'ies of angles, and othtr 
things f.milar to t>.efe, according to each mtthDd of proceecic?:. Now, bar'ng eiiabliibed tbcfe^ 
as hypothefes fufficiectly known, they couCcI*.e ihat no rtsfoa is to Le rtv^uired fur their pcf - 
tJon : but beginn:ng from thefe, they defcend through the rc!^, and anivc at laft, at iLe o'l/nct 
of their inre^gation. — Glauco. This I ».eow perfedly wtl!.^-Socriie$. This alio ycu know, 
that they ufc viGble forms, and make :hem the fubiedi of thni (:iicoL<rfi, ai ibs f^jTiS tline n<^t 
direoicg their intellect to the pcrceptica of thefe, but t^ the tiri^iiudi ihcy reftn.LIe ; I ircan 
the iquare itfclf, and the diameter itfclf; ijid cot to the figures tbty ctriJccaTc. A:d tbui, 
other forms, which a'C reprefcntcd by Ihidows and inoagcs :n water, arc cn-picytd vy ihcm, 
J»erely is lefeiablasccs, while :hty fiiive to behold that u hkh car l«c fcea by coc;t«.t'.on ilo: e.— 
Glauco. Vcu fpeak the tri-tb. — Socratef. Tr.ii is what I calk^ abcrre a (pecies cj' t'r.e ';L*ti:i- 
g:bic, iQ the inxeftigatioa of wi;:tr., :Lt faul was comprLlsd to ufc hypathtfrt ; not ifcendin^ V9 
t h e pri nc'. pie, a s : nci-.pi vl e of r " fl c g : bov c h y }Kjt iiCiitf , l j : u 5 ::g t h e i a . az tk f orrr.f d f"jr.\ \ :, :V 
rior c-.-'ccu, to a fmilitude cf f-^b at i.:c Lptnor^ snd which L:t fo conctiv^d arid : ;'iLgi«M,td 
by opirior, a* if tr.ey per'* k-Jojr.T ccntrib'-tcd to the li.oalec^e c: tbii-gs t'cn./t >*.■!. — jim- 
.CO. I urccr/Lr-d ii'etr., tb?t y^: zrt^'pzJz'r.^ of tr.t clrcjTn:i2rxt5 wLicb take flLce :a g^io-T^c- 
me If/, zz.d btr l.l-:.-r« a't:-. — S-:Krri*ir. Vz>it':7.'z,j eott, i--£i tn- t*- c orbfr ftr: .i; of » be In- 
tel!: i;ib>, I r^'-ta tiit vvticb rti o' fc^u'.i' ^*.x,'r.ti^ It h:r j>cw'; '.f c'tt-v: I-a: :g. v:.»r lo 
l:;Cker ii:te:r.*:r.? r.^p'..-Vtref f-.r I'.l.c'-.^'.f^^ : j: itctiT-rs; ::.tri :n itJ.Ay f^r l.ypL.:ltrtt. f^ ^ 
iifct tLta: as is c-iay i::j*5 ltL LLiidlu Iz. i.:r aTcti-t, uzii: Jlt i^rii-.ti iz iLa v.LkL Is to i-j^rtr 
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intelligence, which, in a colleSive manner, and by a certain fimplc 
power, divides the objedts of intelleSual perception ; fothat being di- 
vefted of matter, and endued with the greateft purity, it apprehends 
things themfelves, -by a certain unifying perception, and excels the 
.other kinds of knowledge. But todivifible effenccs, and fuch as are 
allotted the-loweft nature, and to all fenfible beings, he attributes 
opinion, which obtains an obfcure and imperfeft truth. But to mid- 
Kile eflences (and fuch are mathematical forms), and to things inferior 
to an indivifible and fuperior to a divifible nature, he attributes cogi- 
tation. For this, indeed, is inferior to intelledl:, and the fupreme 
fcience dialedic ; but is more perfed: than opinion, and more certain 
and pure. For it advances by a difcurfive proceffion, expands the 
indivifibility of int^Uedt, and unfolds that vdiich was involved in the 
^unity of intelleftual apprehenfion: but it colledts things which are 
divided, and brings them back to mind. Hence, as knowledges differ 
iamong themfelves, fo the objefts of knowledge are diftinguifhed by 
nature. So that intelligible effences having an uniform fubfiftence, 

"hypothetical, the principle of the univerfe ; and afterwards defccnding, holding by ideas ivlucJi 
:tdhere to the principle, (be arrives at thecoDcludon, employing nothing feufible in her progrofs, 
but proceeding through ideas, and in thcfe at U(l terminating her defcent.-^Glauco. I under- 
Dand you, but not fo well as I de/ire : for you fecm to me to propofe a great undertaking. You 
-endeavour, indeed, to determine that the portion of true being and intelligible, which we fpr- 
<;ulatc-by the (cicnce of dcmonfl ration, is more evident than the difcoveries made by the fcfenccs 
^called arts; becaufe in tire fiiA hy|X>thefes are principles, and their ma fters are compelled to 
employ the eye of eogitation, and not the perceptions of the fcnfes. Yet, becaufe thry do not 
^afcend to the principle, but inveftigatc from hypothcfes, they feem to you not to have intelli- 
gcnce concerning thefr, though they are intelligible, through the light of the principle. But 
you fccm to me to call the habit of reafoning on geometrical and the like concerns, cogitniicm, 
rather than intelligence, as if cogitation held the middle fitUiition between opinion and intelle<f>. 
— Socrates. You undcriland me fufliclc ntly well. And again : with thefe four proportions take 
thefc four corref|X)nding 9fie61inns of the foul: with ihe highcft intelligence; with the fccond 
cogitation; againft the third fct opinion; and agaioft the fourth aflimilation, cr imagination. 
Befides ihis, cftiblifli them in the order of alternate proportion, fo that they may partnke of 
evidence, in the fame manner as their corrcfponding objecls participate of reality. ** I have 
taken the liberty of tran11at>ng this fine palfage differently from both Petvin and Sperf ; becaufe 
they have ncglerted to give the proper meaning of the wonl ^awU, or cogitation, the former 
.tranllating it w/W, and the rye of the mlntl^ and by this means confounding it with intrlle<^; 
and the latter calling it un^frftamllng. But it is certain that Plato, in this place, ranks intolle<5t 
as the firft, on accourt of the fuperior evidence of its perceptions ; in the next place, cogitaion ; 
in the third, opinion ; and in the fourth, imagination. However, the reader will | Ifafe to 
remember, that by ^*aro^«, or cogitation, in the prefenr work, is underflood that power of the 
/bul which reafons from premifcs to conclufions, and whofc f}llpgi(lic energy, on ai^ivc fub* 
jcdts, is called prudence; and on fuch as are fpeculativc, faience. But for ftriher information 
(ODCcrniDg its nature, fee the dillertation prcfked to this work, and the following fifth ch:prer. 

evidently 
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evidently excel all others. But fenfibles are entirely excelled by pri- 
mary effences : and mathematical natures, and whatever falls under 
cogitation, are allotted a middle order: for they are excelled by the 
divifion of intelligibles; but becaufe deftitute of matter, they are 
fuperior to fenfible natures ; and by a certain fimple power, they are 
excelled by the firft ; but by a certain reafon are more exalted than 
the laft. Hence they poflefs notions of an intellcdlual effence, which 
are more manifeft than fenfibles, but which are, at the fame time^ 
only the images of an intelledual nature; and they: imitate divifibly 
the indivifible, and, in a multiform manner, the uniform exemplars 
of things. And, that I may fum up the whole in-a few words, they 
are placed in the veftibules or entrances of primary forms, and dif- 
clofe their indivifible and prolific fubfiftence colledled into one, but 
they do not yet excel the divifion and compofition of reafbns, and an 
eflence accommodated to the obfcurity of images ; nor are they ca- 
pable of pafling beyond thc^ various notions of the foul, endued with 
a.difcurfive power, and of adhering to intelledions perfedly fimple, 
and purified from all material imperfedion. After this manner then,^ 
is the middle nature of mathematical genera and forms to be under- 
flood; as filling up the medium between effences entirely indivifible,.. 
and fuch as arc divifible about matter. 
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C H A I^. ir. 

Concerning the common Principles of Beings^ and of the Mathematical 
EJfence^ * bound and infinite. 

BUT it is nertffary that, confidering the principles of the whdlcv 
mathematical effence, we (hould return to thofe general princi- 
ples, which pervade through and produce all things from themfelves, 
I mean bound and infinite. For from thefe two after that caufe of 
one^ which can neither be explained, nor entirely comprehended, every 
other thing, a6 well as the nature of the mathematical difciplines, is 
conftituted. In the former, indeed, producing all things colledively and 
(eparately; but in thefe proceeding in a convenient meafure, and re- 
ceiving a progreffion in a becoming order ; and in fome, fubfifting 
among primary, but in others among middle, and in others again 
among pofterior natures. For intelligible genera^ by their lim- 
plictty of power, are the'firft participants of bound and infinite: be- 
caufe, on account of their union and identity, and their firm and 
liable exiftence, they are perfefted by bound : but on account of their 
divifion into multitude, their copious power of generation, and their 
divine diverfity and progreffion, they obtain the nature of infinite. 
But mathematical genera originate, indeed, from bound ^nd infinite, 
yet not from primary, intelligible, and occult principles only; but 
alfo from thofe principles which proceed from the firft to a fecondary 
order, and which are fufficient to produce the middle ornaments of 

• Thcfc two principles, hQ4iJid and infinite^ will doubtlefs be confiJcred by the unthinking 
part of maukiud, as nothing more than general terms, and not as the moft real of bcirg^i. 
However, an accurate contemplation of the unirerfe, will convince every truly philofophic nund 
of their reality. For the heavens themfclves, by the coherence and order of their parts, evince 
their participation of bound. But by their prolific powers, and the unceafing revolutions of 
the orbs they contain, ihcy demonftrate their participation oiittfinity. And the finite and per- 
petually abiding forms with which the world is replete, bear a fimilitudc to bound: while, on 
ihc contrary, the variety of particulars, their ncver-ceafing mutation, and the coniicdlion of 
more and Icfs in the communion of forms, reprcfcuis an image of infinity. Add too, that every 
natural fpecics, by its form is fimilar to hound\ but by its matter, to infinity. For thefe two, 
form and matter, depend on hound TiVidi infinity^ and arc their ultimate ^rogrcffions. And each 
of thefe, indeed, participates of unity; but form is the meafure and bound of matter, and is 
more one. But matter is in capacity all things, bccaufe it fubfifts by an emanation from the firft 
capacity, or the infinite itfclf. 

3 . beings, 
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beings, and the variety which is alternately found in their natures. 
Hence, in thefe alfo, the reafons and proportions advance to infinity, 
but arc reftrained and confined by that which is the caufe of bound. 
For number rifing from the retreats of unity, receives an inceflant in- 
creafe, but that which is received as it ftops in its progreffion, is 
always finite. Magnitude alfo fuffers an infinite divifion, yet all the 
parts which are divided are bounded, and the particles of the whole 
cxift finite in energy. So that without the being of infinity, all mag- 
nitudes would be commenfurable, and no one would be found but 
what might either be explained by words, or comprehended^y reaiba 
(in which indeed geometrical fubjedls appear to differ fjx^m fuch as are 
arithmeticalj) and numbers would be very little able to evince the pro- 
lific power of unity, and all the multiplex and fuper-particular pro- 
portions which they contain. For every number changes its propor- 
tion, looking back upon, and diligently enquiring after unity, and a 
reafon prior to itfelf. But bound being taken away, the commenfura- 
bility and communication of reafons, and one and the fame perpetual 
effence of forms, together with equality, and whatever regards a bet- 
ter co-ordination, would never appear in mathematical anticipations: 
nor would there be any fcience of thefe; nor any firm and certain 
comprehenfions. Hence then, as all other genera of beings require 
thefe two principles, fo likewife the mathematical effences. But fuch 
things as are laft in the order of beings, which fubfift in matter, and 
are formed by the plaftic hand of nature, are manifeftly feen to enjoy 
thefe two principles eflentially. Infinite as the fubjcfl: feat of their 
forms ; but bound as that which inverts them with reafons, figures, 
and forms. And hence it is manifeft that mathematical effences have 
the fame pre-exiftent principles with all the other genera of beings* 
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CHAP. III. 

What the cjrmmon Theorems are of the Mathematical EJfences. 

BU T as we bare contemplated the common principles of thingg^ 
which are difFufed through all the mathematical genera, after 
the fame manner we muft confider thofe common and fimple theo« 
lems, originating from one fcience, which contains all mathematical 
knowledge ia one. And we muft invert igate how they are capable of 
according with all numbers, magnitudes and motions. But of this kind 
are alt conflderations refpe£ting proportions, compofitiohs, divifions, 
converfions, and alternate changes : alfo the fpeculation of every kind 
of reafons, multiplex, fuper-particular, fuper-partient, and the oppofitc 
to thefe: together with the common and univerfal conflderations re-» 
fytOim^ equal and unequal, not as converfant in figures, or numbers, 
or motions, but fo far^ as each of thefe poflfeffes a common nature 
cflentially, and affords a more (imple knowledge of itfelf. But beaut/ 
and order are alfo common to all the mathematical difciplines, together 
with a paflage from things more known, to fuch as are fought for, 
and a tranfition from thefe to thofe which are called refolutions and 
compolkions. Befides, a fimilitude and diflimilitude of reafons are 
by no means abfent from the mathematical genera: for we call fome 
figures fimilar, and others dif&milar ; and the iame with refped to 
numbers. And again, all the conflderations which regard powers, 
9gree in like manner to all the mathematical difciplines, as well the 
powers themfelves^ as thjngs fubjed to their donunion: whjicb^ in* 
^eed) Socrates, in the Republic, dedicates to the Mufes, fpcaking things 
arduous and fublimcj becaufe he had embraced things common to all 
mathematical reafons, in terminated limits, and had determined them 
in given numbers, in which the meafures both of abundance and: 
-fterility appear* 
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CHAP. IV. 

How thefe Common F toper ties fubjijl^ and by what Science they are 

conjidered. 

BUT it is rcquifite to believe, that thefe commoa properties do 
not primarily fubfift in many and divided forms, nor originate 
from things many and the Ia(l: but we ought to place them as things 
preceding in a certain fimplicity and excellence. For the knowledge 
of thefe antecedes many knowledges, and fupplies them with princi* 
pies; and the multitude of fciences fubdft about this, and are referr«4 
to it as their fource. Thus the geometrician affirms, that when four 
magnitudes are proportional, they fhall be alternately proportional; 
and he demonllrates this from principles peculiar to his fcience, and 
which the arithmetician never ufes. In like manner, the arithmeti- 
cian affirms, that when four numbers are proportional, they fliall be 
fo alternately : and this he evinces from the proper principles of his 
fcience. For who is he that knows alternate ratio confidered by itfelf, 
whether it fubfifls in magnitudes or in numbers ? And the divifioa 
of compofite magnitudes or numbers, and in like manner, the com« 
poiition of fuch as are divided ? They are furely not the fciences acid 
cognitions of things divifible : but we have no fcience of things defti* 
tutfe of matter, and which are affigned a more intelledual contempla^ 
tion ; for the knowledge of thefe is by much prior to fcience, and froia 
thefe the common reafons of many fciences are derived. And there 
is a gradual afcent in cognitions from things more particular to mor« 
univerfal, till we revert to the fcience of that which £f, confidered as 
it isj abfiraded from all fecondary properties. For this fublime fcience 
does not think it fuitable to its dignity, to contemplate the commoa 
properties which are eflentially inherent in numbers, and are commoa 
to all quantities ; but it contemplates the one, and firm eflence of al} 
the things which are. Hence, it is the moft capacious of all fciences, 
and from this all the reft aflume their own peculiar principles. For 
the fuperior fciences always aflFord the firft fuppofitions of demonflra- 
tions to fuch as are fubordinate* But that ^which is th^ moft perfed 
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of all the fcienceS) diftributes from itfelf principles to all the reft, to 
fome indeed, fuch as are more univerfaU but to others, fuch as are 
more particular. Hence, Socrates, in the Theaetetus, mingling the 
jocofe with the ferious, compares the fciences which refide in us to 
doves : but he fays they fly away, fome in flocks, but others fepa- 
rate from one another. For fuch, indeed, as are more common and 
more capacious, comprehend in themfelvea many fuch as are more 
particular: but fifch as being diftributed into forms, touch things fub- 
je£k to knowledge, are diftant from one another, and can by no means 
be copulated together, fince they are excited by diflferent primary 
principles. One fcience, therefore, precedes all fciences and difci*- 
plines, fince it knows the common properties which pervade through 
all the genera of beings, and fupplies principles to all the mathemati- 
cal fciences. And thus far our dodtrine concerning dialedic * is ter- 
minated* ^ 

C H A P. V. 

What the Injirument isy which judges of the Mathematical Genera and 

Species. 

LE T us now confider what that inftrument is f, adapted to the 
judgment of mathematical concerns ; and let us appoint Plato 
as our guide in this affair, who, in bis Republic, divides cognitions 
feparately from fuch things as are the objedls of knowledge ; and 
diftributes cognitions in conjundion with things fubjedt to knowledge. 
For of the things which are, fome he ranks among intelligibles, and 
others among fenfibles. And of intelligibles, fome are again pure 
intelligibleSy. and others fubjedl to cogitation. And of fenfibles, fome 

* Of human difciplincf i thofe alone deferTe to be called fciences which ufe no hypothefe?, 
which refolve things into their principles) which arc comrerfant with true being, and ekvate sst 
to ideu thcmfelves. Diale^rc is wholly of this kind (I mean the dialeitic of Plato} ; for thi« 
alone ufes no fuppofitions, but, neglecting fliadows and images, raifes us, by a fublimc iovefliga- 
cion, to the principle of the univerfe; and on this account, deierves to becalfed the very npez 
of difciplines. But we moft not imagine, that by the word dialedic here, is meant logic, or 
any part of logic, or that method of difputation, by which we fabricate probable reafons ; but 
we mud conceive L** as (ignifying a difdplibe, endued with the greated acutcnefs; negkffling 
all hypothefes, truly foaring to primary caufes, and ultimately rcpoling in their contemplations 
Plocinus has given us moft happy fnccimens of this method, in his books on the grnc^cf ofltlng^ 
t Set nq|p to the firft chapter. f 

are 
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are purely fenfibles, but others conjeAural. To intelligibles, indeed, 
which are the firfl of the four genera, he afligns an intelligible know« 
ledge; but to thofe which are fubje<S to cogitation, he attributes 
thought : to fenfibles, faith ; but to conje£turals, a conje£):ural or 
affimilatory power. And he ihew8> that the aflimilatory power has 
the fame proportion to fenfe as thought to intelligence. For the con- 
jedlural power knows the fpeflres of fenfible forms, while they are 
beheld in water and other bodies, which perfpicuoufly reprefent their 
image : fince, by their fituation in water, they are after a manner, 
allotted the laft feat in the gradations of forms, and truly become the 
refemblances of refemblances. In like manner, thought beholds the 
images of intelligibles in a degraded Hate, fallen from primary fimple 
and indivifible forms, into multitude and divifion. Hence, a know* 
ledge of this kind, depends on other more ancient hypothefes j but 
intelligence arrives at that principle which is no longer fuppofed. If 
theUj mathematical concerns are neither allotted an eflence feparate 
from all divifion and variety, nor that nature which is apprehended by 
fenfe, which is obnoxious to many mutations, and is in-every propor- 
tion divifible, it muft be manifeft to every one, that they are effentiall;^ 
fubjecfl to cogitation: but cogitation prefides over thefe as an inftru- 
ment adapted to judgment, in the fame manner as fenfe to fenfibles, 
and the aflimilatory power to conje£turals. From whence, indeed, . 
Socrates determines that the knowledge of thefe is more obfcure than 
the firfl fcience, but is more (evident than the impulfive apprehenfion 
of opinion. For in this the mathematical fciences are inferior to in* 
telligence, becaufe they contemplate that which is evolved, and is en^* 
dued with a power of progreffion j but they jgre faperior to opinion, 
by that ftability of reafons which they contain, and which cannot be 
confuted. And they originate from fuppofition, through a diminu* 
tion of the firft fcience; but they contain forms independent of mat- 
ter, from their pofleffing a knowledge more perfe,£t than that of fen* 
fibles. We have therefore determined an inftrument adapted to the 
judgment of all mathematical concerns, ir e. cogitationy according to 
the mind of Flato; which places itfelf indeed above opinion, but is 
excelled by intelUgcnce*. 

C HAP. 
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CHAP- VI. 

Concerning the EJfence of Mathematical Genera and Species *. 

IT now remains, that we confider what fubfiftence or eflence ought 
to. be alligned to mathematical genera and fpecies ? Whether we 
mud. deduce their origin and fubfiftence from fenfible objedls, or from 
abftradion, or from a colledion of fuch things as are difperfed by 
parts into one common definition j or muft allow them an exiftence 
prior to that of fenfibles, as Plato affirms, and as the progreflion of 
univerfal being demonftYates ? Firft then, if we affirm that mathema- 
tical fpecies are compofed from fenfiblesi whilft the foul from mate- 
rial triangles or circles, forms in herfelf the trigonic, or circular fpe- 
cies, by a kind of fecondary generation; I would alk from whence is 
derived the great certainty and accuracy of definitions ? For it muft 
either proceed from fenfibles, or from the foul herfelf. But from 
fenfibles is impoflible, for thefe, in a continual flow of generation and 
decay, do not for a moipent retain an exad famenefs of being; and 
confequently fall far (hort of the exaftnefs contained in the definitions 
themfelves. It muft therefore proceed from the foul, which, by her 
immaterial nature^ procures perfedion from the impeffe^, accurate 

• I would particularly recommend this chapter to modern mathematiciansy mod of whom* I 
am afraidi have never coofidered whether or not the fubjeds of their fpeculacion have any real 
fubdftcnce : though it is furcly an enquiry worthy the earncft attcniion of every liberal mind. 
For if the objects of mathematical inveftigation are merely imaginary, I mean the point with- 
out parts, the line without breadth, &c« the fcience, fouaded on thefe falfe principles, muft of 
courfe be entirely delufive. Indeed, an abfolutely true conclufion, can never fiowfrom an erro. 
seout principle, as from its caufe : as the ftream muft always participate of its fource. I mean 
fuch a conclufion as is demonftrated by the proper caafe, vx«f i ^ori, oPA* rri, fays Ariftotle, 
in hit firft Analytics; that if, a fyllogifm from fisilfe principles will not prove the wijr, but 
<ftly fimply that it is : indeed it can only fimply prove that it isf to him who admits the falfe 
propofitions; becaufe he who allows thepremifes, cannot deny the conclufion, when the fyL- 
logtum is properly conftruded. Thus we may fyllogize in the firft figure, 
Every thing white, is an animal: 
£very bird is white: 
Therefore, Every bird is an animal. 
And the conclufion will be true, though the major and minor terms are falfe ; but then thefe 
terms are not the cauies of the conclufion, and we have an inference without a proof. In. like 
fnanorr* if mathematical fpecies are delufive and fiditious, the conclufions deduced from there 
#• principles, are merely hypothetical, and not demonftrative* 

fubtilty 
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(iibulty from that which is neither accurt^te nor fubtle, and rekindled 
the light of ideas from the obfciire and unreal objeiSs of fenfe. 

For where (hall we find) amongft fenfible objefis, an indivifible 
nature, fuch as that of a pointy or a line without tbe dimeniion of 
breadth, or a fuperficies without depth, or the ever conftant propor^ 
tion of fides, and exad rectitude of angles ? For my part, I cannot 
fee where, fi nee all divifible natures are thus mixed and confufed to« 
gether, nothing fincere, nothing free from its contrary, but thingft 
every where yielding to reparation, as well fuch as are removed by 
diftance of place, as thofe which are united together. Hp'w then il^all 
we obtain this durable eflence for thefe immoveable natures from the 
ever fludluating forms of fenfe ? For whatever derives its exiftence 
from moveable beings, mufl of ne^^ity be mutable and frail. And 
how fhall we gain this perfed accuracy for the ilable fpecies, from the 
inaccurate and imperfeft ? For whatever'is the. caufe of a conception^ 
always immutable, is itfelf much more ftable than its efied« We 
mufl therefore admit the foul to be the generator of thefe mathemati* 
cal fpecies and reafons. But if fhe contains them in herfelf, as firft 
exemplars, fhe gives them an eflential being, fo that the generations 
are nothing elfe than propagations of fpecies, which bad a prior fub- 
fiflence in herfelf: and thus we fhall fpeak agreeably to the fentiments 
of Plato, and difcover the true effence of mathematical entities. But. 
if the foul, though fhe neither poflfefTes nor received the mathemati^ 
cal reafons prior to the energies of fenfe, yet fabricates this admirable' 
immaterial building, and generates this fair feries of fpeculations $ 
how can fhe difcern whether her produAions are ilable and conflant^. 
or things which the winds may diflipate, and phantoms rather than 
realities ? What (landard can fhe apply as the meafure of their truth ?. 
Or how, (ince fhe is deflitute of their eflfence, can fhe generate fuch 
a variety of reafons ? For from fuch an hypothefis> we make their." 
fubfiilence fortuitous, not tending to any fdentific .bound. Mathe* 
matical fpecies are therefore the genuine offspring of the foul: nor 
does fhe derive from fenfible obje&s the definitions fhe frames, but 
rather the firfl are propagated from the fecond ; they are the energies 
of foul, which, as it were, pregnant with forms, delivers her. imma^ 

terial 
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tcrlal progeny into the dark and fludiuating regions of matter, as evi- 
dences of the permanent duration of her fpecies. 

Again, if we colled mathematical reafons from externals, why are 
not demonftrations compofed from fenfibles, better than the demon- 
ftrations of univeri|il and Ample fpecies ? For we fay, in order to the 
inveftigation of any thing fought, that the principles and propofitions, 
fhould be aflied to the conclufions. If then, particulars are the caufes 
of univcrfals, and fenfibics the fources of reafoning, why does the 
boundary of demonftration always refer to that which is more univer- 
fal, and not to that which is partial and particular ? And how can we 
prove that the effence of intelligibles is more allied to demonftration 
than the eflence of fenfibles ? For thus they fpeak * : his knowledge 
is not legitimate, who demonftrates that the ifofceles, the equilateral, 
or the fcalene triangle, have angles equal to two right; but he pof- 
fefles fcience, properly* fo called, who demonftrates this of every tri- 
angle fimply, or of triangle itfelf. And again, that univerfals, for the 
purpofe of demonftration, are fuperior to particulars; that demonftra* 
tions concern things more univerfal ; but that the principles from 
which demonftrations are compofed, have a priority of exiftence, and 
a precedency in nature to fingulars, and are the caufes of the propo- 
fitions they prove. It is very remote, therefore, from the nature of 
Apodidical fciences, that from converfe with things of pofterior ori- 
gin, and from the dark perceptions of fenfe, they ftiould falfely colledt 
their indubitable propofitions. I add farther, that they who affirm 
this, make the foul of a bafer nature than the material fpecies them- 
felves« For if matter derives from nature beings eftential, and par- 
ticipating a high degree of entity and evidence ; but the foul, by a 
pofterior energy^ receives thefe from fenfible objeds, and faftiions 
in herfelf refemblances and images of pofterior origin, contemplating 
vile eftences, and abftrading from matter, the forms infeparable from 
its nature ; do they not make the foul more obfcure and indigent 

* Ariftock, in hit laft Analytics. The reader will pleafe to obfervc, that the whole force 
o£ this nenrous, accurate, and elegant reafoning, is directed agaiuft Arillotle; who ft ems un* 
fortunately to have confidered, with the moderns, that mathematiial fpecies fubfift In the foul, 
by aft abftraOion from fenfibles* See the preceding IXflertation. 

than 
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than matter itfelf ? For matter is the receptacle of forms materialized,, 
as the foul is of fpecies immaterialized. But in this cafe, matter 
would be the place of primary beings, and the foul of fuch as are 
fecondary and Subordinate : matter and its forms obtaining the lead 
in being, and exifting as the fources of the fubfiftence of immaterial 
forms. Laftly, the material forms would have an eifential exiftence» 
the others only an intentional denomination. How then can the foul^ 
which is the firft participant of intelled, and an intelledive eflence, ' 
and which derives from thence confummate knowledge, and a pleni- 
tude of life, become the receptacle of the moft obfcure fpecies, the 
loweft in the order of things, and participating the moft imperfeft 
exiftence. But this opinion, which has been fufficiently exploded by 
others, needs no farther confutation. 

If then, mathematical fpecies do not fubfift by material abftradion^ 
nor by a colled ion of thofe common properties inherent ii:^ individuals; 
nor are at all, in their origin, pofteifor to fenfibles, nor^derived in 
any manner from them : it is neceflary that the foul fhoiild either 
deduce them from herfelf, or from intelleft ; or laftly, from herfelf 
and intelled united. But if from herfelf alone, Whence do the images 
of intelleQual fpecies arife; whence do they derive their middle 
nature, linking, as it were, the divifible and indivifible eflence to- 
gether, if they do not participate the fuUnefs of entity from primary 
eifences ? Laftly, how, upon this hypothefis, are the firft exemplars^ 
paradigms, or ideas, which fubfift in intelled, the principles of uni- 
verfals? But if they are derived from intelledl alone into the foiil, 
how can the foul remain felf-opcrative, and fetf-motive, if her' in- 
herent reafons flow from an external fource, and are regulated by its 
operations ? And in what refpedt does the foul diflFer from matter,* 
which is all things in mere dormant capacity, but generates nothing 
appertaining to material fpecies? It remains, therefore, that the foul 
deduces thefe fpecies from herfelf, and intelled; and that fire is the 
absolute confummation of the forms which originate from intelleduai 
exemplars, but which are allotted from themfelves a tranfition to 
permanent beings The foul, therefore, is by no means to be com-* 
pared to a fmooth tablet, void of all reafons; but fbe is an ever- 
ni^ritten tablet, herfelf infer ibing the cbiara£ters in herfdf, of which (he 
Vol* I^ I derives 
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di^riy^s an eternal plenku4e from intelkd. For foul is a certair^ 
fubordinate intelledf r^volying round an intelledl prior to her* 
&1£^ formed to its imager ^nd participating its divine irradiations. 
If tben, thia fu|>er^Qr iotelled); is. all things intelledually, foul wil^ 
a^ thiijigs animaUy; if the firft extfts as th« exemplar, foul wilt 
be ac^ ka ii&age ; if as contraded and united in itfclf, ibal as di- 
Ti£lbk an4 expanded. And this is what fhlbo tiiuler^K>od, whea. 
VI h^s^ Tima^us, he compo&s the foul of the worM fr^>in alt things^ 
4iyi4^Bg her accocdmg to harmonical peafoos, and analogic ; affigning. 
to.l^er thQ firft principies efiedi'yBe of figures^ I mean the right and cir--^ 
Q|H(1^ Uneb a43idr giving aa iateUedual motion to her inherent circles. 
All ma|hf$matiq^ fpeci^pK &erefor€» ha^e a primary fubfiflence in the 
foul : fo that, before fenfible numbers^ there are to be found in her 
Ixfmo&^T^f^ff^B^ felf-mpving. numbers y vital: figures^ prior to the appa^ 
Tcpi^ i4eai pr<}poi^99^ of harmony previous to concordant founds ;- 
1^ iivviiible orba». prior to the Bodies which revolve in a circle. So« 
4u|t fou|. is the pnolific i^iipdaoiQ« of al>^ thefe, and is another orna-*- 
tfucpfi f rodU^inf herfelf, an4 pfx)du^ from a proper principle, filling: 
hfisjkiii with Hfe^ and at the fa^pe time fiUed, from the demiurgus of 
t|^ unlvedci in an i^corppreal^ ajad indiflant manner. When, there*- 
fqnre, ihe produces and; unfolds her IfiteiH reafons, (he then deteds 
wrery fcience and virtue. The efljbnce of foul &en conftfts in tlttfe^ 
j^Mciesi nor muft we fuppoie her inherent numbers to be a multitude- 
of Qiiits^ nox her archytipal idoaSiOf divifible forms to be corporeal:: 
but we mu^ conceive all tfaefe as fubfifting ever vitally, and intellect 
tjiajly^ a$ the exemplars of appi^ent numbers, figures, reafons andi 
qaotsans^ And here we muft foilow the doflrine of Timanis, wfao^ 
deriveft^fhe origin, and confiimmates the fabric of the foul, from ma^^ 
thcteatical fbrma) and repofes in her nature the caufes of every thing: 
which exifts. Tot the feven bounding terms *, comprehending the : 
]|iincipkfr of all numbers^ liniss, planes and folids, pre-exift in faul^ 
aiccordiog to qauTe, And a,g«fi# the prindples of f^res are pkced 
ifiher eflence, according to a* demijirgical power« And laftly, the- 
Qrftof allmotions, whichiembiaces every other motion in its com^ 

♦ Vhu I, 2, 4, p, 3, 5, ay. Concerning wbich, ftfelib.lii, of ProclusVcJCcIlcnt Com^ 
iWIUry on 4he Timarui. 

prchenfive 
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'prehenfive ambit, ia co-€xiftent with foul. For the principle of every 
thing which is moved is a circle, and the circular motion. The 
mathematical reafons, therefore, which fully confummate the foul, 
are effential, and felf-moving : and the foul, by her cogitative power^ 
diflFufing, propagating, and evolving thefe, from her profound recefles, 
conll^utes all the fair variety of mathematical fciences. Nor wiH 
ihe ever ceafe to generate, and waken into energy, fbcceeding fpeciesy 
while (he divefts her indivifible reafons of their intdledual fimp3idty« 
For fhe previoufly received all things, after a primary manner ; an4 
according to her infinite power, from pre-exiftent prtnciplesi deduce* 
a beautiful feries of various fpeculations. 

CHAP. VIL 

fVbat the Employments and Powers are of the Mathematical Science^ 
and how far they extend tbemfehes in their Energies. 

BU T, after contemplating the eflTence of mathematical forms, it i| 
neceflary we fhould recur to that one mafter^icience c^ theft^ 
which we have (hewn is prior to a multitude of others, and that wfe 
fhould contemplate what its employment is, what are its powers, aoi 
how far it advances in its energies. The employment, therefore, of 
the whole mathematical fcience, poflefling, as we have before faid» 
the power of cogitation, mud not be placed fo high as that of intelli«- 
gence ; which is firmly feated in its own ftable eflence, is perfect, is 
contained by itfelf, and in itfelf continually verges. Nor muft it4>t 
fituated fo low as that of opinion and fenfe, fince thefe cognitiona 
dwell upon external concerns, energize upon them, and do not poflefs 
the caufes of the objedls of their knowledge. But the mathematics 
fcience, receives its commencement, indeed, extrinfically from * re^ 
coUedion, but ends in the mod intimate reafons» refiding in the depths 

of 

- * Plato frequently, both in the M^no ind elfewhere, fiieipt tlitt (cicnoe ft Remimfcencei 
and I think not wichoi>t the ftrongeft rcafon. For 6nce the finil it imnuueiial, at wc barede^ 
nionftrated in the dtlTeiiauon to thit work, (lie muft be truly immoital, u t. both a fattt amt$^ 
if a parte pofi. That (he muft be eternal, indeed, with rcfpoft to futarity, if immaterial, it ad» 
mitteid by all ; and we may prove, with Ariftotle, in his iirft book de Caelo, that flie it immoi^ 
tal, likewife a parte ante^ as follows. Every thfng wkbouc geocfftioo, It iooonrupiible, andl 
xveiy thing iacorruptible, it wiihoot generation : for that wldch it without genmuion, haa a 

1 2 fctefitX 
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of the foul ; and is excited, indeed, from things pofterior, but arrives 
l>y gradual advances at the principal eflence of forms. Nor is its 
energy immoveable, like that of intelligence, nor is it afFeded with 
local motion and alteration, like fenfe, but it revolves with a vital 
energy, and runs through the ornament of incorporeal reafons, fome- 
jimes advancing from principles to fuch things as are perfeded by 
principles, but at other times yielding ia a retrogade progreffion from 
conchifions to their forming principles : and fometimes proceeding 
from things^ pEevioufly known, to fuch as are the fubjetSl of invefti- 
g^tion : but at other times^ from things placed in the queftion, to fuch 
as precede in cognition. Befides, it does not excel all inquifition, 
as if it were perfe£t from itfelf, like intellcia, nor is it perfeded fronv 

seceffity of exiling infinitely d parte ante (from- the bypothefis) ; and therefore, if it poflcfTes a 
capacity of being deihoyed, fince there is no greater reafon why it fliould be corrupted noWf 
jfttber than in fome former period^ it is endued witb a capacity of being, deftroyed and ceafihg 
tm be» in every inflant of infinite time, in which it neceilarily is. In like manner, that which 
ii incorruptible, has a neceffity of exifbing infinitely a parte peft\ therefore, if it poiTtiTes a ca- 
pacity of being generated, fince there is no greater reafon why it fliould be geuer*;ted now raiher 
than afterwards,' it poffeflet a capacity of being generated, in every inlhnt of time, in which it 
MCfflarify is.. If then the foul is eifentially immortal, with refpeA to.tbe pad and future cii> 
^lationf of time;, and if (he is replete with forms or ideas of every kind, as we have proved in 
the differtation, fiie mufE, from her circulating nature, have been for ever converfant in alter* 
attdy pofleffing and lofi'og the knowledge of thefe. Now, the recovery of this knowledge by 
icience, is called by Plato, rcminifcence ; and is nothing more than a renewed contemplation 
of tbofe divine forms, fo familiar to the foul, before flie became involved in the dark veftmcnt of 
-an earthly body. So that we nMiy fay, with the elegant Maximut Tyrus, (DiiTer. aS.) ** Re- 
.mifcence it fimilar to that which, happens to the corporeal eye^ which, though always endued 
with a power of vifion, yet darfcneft fometimes obflru£ts its paflage, and averts it from the per- 
ception of things. Art therefore, approaches, which though it does not give to the eye. the^ 
power of vifion, yet removes its impediments, and affords a free egrefs^toits rays. Conceive, 
now, that our rational foul is fuch a power of perceiving, which fees and knows the nature 06 
beings. To this the common calamity of bodies happens, that darkiiefs fpreading round ic» 
fiorries away it»alpe6k, blunts its fliarpne6, and extinguiflies.its proper light.. Afterwards, the^ 
art of rcafoB approaches, which, like a phyfician, does not bring or afford it a new fcience, but 
roufes that which it poffefles, though very ilender, confufed, and uafitady." Hence, fince the 
ioQl, by her immerfion in body, is in a dormant fiate^ until flie is roufedby fcience to an exer- 
tion of her latem energies; and yet even previous to this awakening, fince fhe contains the 
vivid fparks, as it were, of alt knowledge, which only require to be ventilated by the wings* of ^ 
learning, in order to rekindle the light of ideas, (he may be faid in this cafe to know all things- 
at is a dream^ and to be iglkoiaat of them with refpe^ to vigilant perceptions^ Hence too,> we 
fliay infer that time does not antecede our eifential knowledge of forms, becaiife we polTefe it 
from ettmiiy : but it precedes our knowledge with refped to a produd^on of thefe reafons into 
perfea energy. I only add, that I would recommend the liberal Englifli reader, to Mr. Syden- 
enham's excellent tranftation of Plato's l^eno^ where he will find a familiar and elegant demonr 
iration of the dodrine of Reminifcence. 

Others^ 
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ethers, like fenfe, but it proceeds by enquiry to invention, and 
afcends from the imperfe* to perfedion. But it likewife pofleffes 
twofold powers, one kind of thefe deducing principles into multitude, 
and generating the different paths of contemplation : but the other 
endued with a power of colleding many tranfiiions into proper fup- 
pofitions. For fmce it propofes to itfelf as principles, as well unity^, 
and multitude^ as bound and infinite, and fuch things as are fubjedk 
to its comprehenfion, are allotted a middle order, between forms indivi-> 
fible and every way divifible; with gr^at propriety (I think) the 
gnoftic powers of the whole fcience of thefe are eflentially two-fold. 
One fpecies indeed, hailens to union, and contracts the expanCon of 
multitude: but the other pofleffes a power of diflinguifhing things 
flmple into fuch as are various, more univerfals into more particulars; 
and reafons digefted in their principle, into things fecondary and 
multifarioufly muhiplied from their principles. For rifing higher 
from its commencement it penetrates even to fuch things as are the 
perfedions of fenfible concerns, is joined with nature, and demon* 
f\rates many things together with natural fcience. Since afcending 
from inferiors, it accedes in a certain refped proximate to intelledual 
knowledge, and touches the contemplation* of things primary and 
divine. And hence, in the limits which flow from its effence, it pro? 
duces the whole mechanic, optic, and catoptric fpeculation, together: 
with many other fciences which are inwQven and entangled with 
fenfible concerns, and which operate through their afliftance. Befides, 
in its afcenfions from corporeal natures, it derives intelligences indl^ 
vifible and deftitute of matter: and with thefe it perfeds^ its- divifible 
apprehenfions, thofe cognitions which fubfift in progreflions, and its* 
own genera and forms : it likewife indicates the truth refpeding the 
gods themfelves, and. in its peculiar treatifes exhibits a contemplation 
of the things which ar^. And thus much concerning^ the emf>k>y«^ 
HicQt and powers of the. Mathematical .Science. 



CHAP. 
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C H A P. ^IH. 

Concerning the Utility of the MathetnatichI Science. 

BUT let U8 now confider the utility of this Science, which extends 
itfelf from the moft principal to the laft cognitions. TimzuSf 
therefore, caHs the knowledge of the mathematical difcipUnce the path 
of erudition, becaufc, indeed, it has the fame proportion to univerfal 
fcience^ and the iirft phildfophy, which learning has to virtue. For 
this lift frames our foul to a perfed life, by the pofleffion of worthy 
inannersj but^he former prepares our cogitation, and the divine eye 
of our foul to an elevation from the obfcurity of fenfible information. 
Hence, Socrates in the Republic, fays, ** That the eye of the foul, 
•which is darkened and buried by otiier ftudies, can by the mathema* 
rtical difcipUnes alone be invigorated, and again excited to the con* 
^temptation of that which /V, and transferred from refemblances to real 
>beings, from an obfcure light to that light which has the power of 
rinttlligence, and ftom a cave, and thofo bondis which exift in it z% 
dhe authors of generation, and from material impediments be able to 
nfe to an incorporeal and indivifible eflfence. For the beauty and or« 

der of mathematical reafons, and the firmnefs and (lability of the 
contemplations they afford, conjoins us with intelligible objeds, and 
^|>erfe(flly determines us in their eifences ; which perpetually remaic^ 
^he fame, evw (bining witli divine beauty, and preferving a mutual 
iOrder without end. But Socrates, in the Phxdrus, delivers to us three 

charafikers who are elevated from fenfe, becaufe tbey fill up and ac- 
xomplifti the primary life of the foul, i. «. the philofopher, the lovcr^ 

and the mufician. But the beginning and path of elevation to the 
Jover, is a progreffion from apparent beauty, ufing as excitations the 

middle forms of beautiful objeds/ But to the mufician, who is allotted 
the third feat, the wiiy confifts in a tranfition from fenfible to invi- 

fible harmonies, and to the reafons exifling in thefo. So that to the 
.#ne, fight is the inftrument of ireminifcence, and to the other, hearing. 

dButtohim who is by nature a philofopher, from whence and bj 

what means is reminifcence the prelude of intelledual knowledge^ and 

4UI JQLcitatioA to that which truljr is^ and to truth itielf ? For this 

charader 
3 
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diarader alfo^ on accouat of its invperfedion, requires » proper prin« 
ciple: for it is allotted a natural virtue, an imperfed eye^ and a de- 
graded manner. It muft therefore be excited from itfelf ; and he-^ 
who is of fuch a nature, rejoices in that which is. But to the philo-^- 
fbpher^ fays Plotinust the mathematical difciplines nnift be exhibited^ 
that they may accuflom him to an incorporeal nature, and that afters- 
wards ufing thefe as figures, he may be led to dialedic reafoos, and 
to the contemplation of all the things which ^r^. And thus it is-^ 
manif eft, from hence, that the mathematics are of the greateft utility^- 
to philofophy^ But it is requifite that we fhould be more explicit^ 
and niention the feveral particulars to which they conduce, and evince * 
that they prepare the intelledual apprehenfions of theology; For 
whatever to impcrfed natures appears difficult acfd arduous in obtain*- 
ing the true knowledge of the gods, the mathematical reafons render^- 
}ij their image^^ credible, mamfeft, and certain* Tbuv, in numberSt ^ 
they indicate the iignifications of Cuper-eircntial properties, but they 
evince the powers of intelle^ual figures^ in thofe* figures which fair 
under cogitation. Hence it is, that Plato, by mathematical forms 
teaches us many and. admirable fentences concerning the gods, znd^ 
the philofophy of the Pythagoreans, ufiing thefe as veilsi conceals from - 
vulgar inipedion the difcipline of divine fentences. For fiich is the* 
whole of the Sacred and Divine Difcpurje *» that of Phildlaus in his^* 
Bacchicst and the univerfarmethod of the> Pythagoric narration con« 
cerning the Gods. But it efpecially refers to the contemplation of- 
nature, iince' it difclofes the order of thofe« reafons by which the uni«> 
verfe is £ibricated^ and that proportion which bindSf as Timaws fays, > 

* ConcernWig thit taluable work, entitled IEf6^ ACro'r, fee the Biblmheca Grsca.of- 
Fjbrkiusy toL i. p».|j8 aad 462. aod in the commeotaiy of 8yri»DUt on Ariflotk't tneta- - 
p\iy(ics p« 1% 7i> 83, and loS^ the reaikr will fiod fome curkHif*estfadi from this cflcbrattd ^ 
difcourfe; particularly in p. %i^ Sjrianus inforim uif ** that be who confulu thii work v%iil 
find all tbC'orJefB botKof Monads and Nmnbert, without neglcding one, fully celebrated ^ 
(yf(»vfaMK*)'' There is no daubi, butthat Pythagoras, and hit difciplpt concealed the fttblitncft • 
iruibf, under the fy mbob of numbers^ of which lie uho reads and underflaDdMbe writings of" 
the PUttMufiawUl be fuUjr roirvinced. Hence Proclos^ in the third book of his excellent 
cdrnnrntary on.the Timarus, iihfevves, « thn Plato eiBployedniatlieimKical terror A>r the fake 
of my fiery atid concealment, ascertain Tcals, by which the penetralia of truth might be ii eluded ' 
from irulgartnfpedkm, judas the theotogi lis made fables, but the Pythagoreans fymbols, fub- 
fcr»icnt to the fame pnrpofe : for in images wc may fpecalate thtir'- ezempljmi and theformer 
aSbrd in>th4 acanf 'of accds 10 tbe-ianer." 

whatever 
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whatever the world contains, in union and confent ; hefides, it con- 
ciliates in amity things. mutually oppofing each other, and gives con- 
venience and confent te things -mutually difagrceing, and exhibits to 
our view fimple and primary elements, from which the univerfe is 
compofed, on every fide comprehended by commenfurability and 
equality, becaufe it receives convenient figures in its proportions, and 
number^ proper to every produdion, and finds out their revohitions 
and renovations, by which we are enabled to reafon concerning the 
beft origin, and the contrarydiflblution of particulars. Ir>confequence 
of this, as it appears to ine, Timasus difclofes the contemplation con-' 
cerning the nature of the univerfe, by mathematical names, adorns 
the origin of the elements with numbers and figures, referring to 
thefe their powers, paffions, and energies; and efieemingas well the 
acuteriefs as the obtrufehefs of angles, the levity of fides, or con- 
trary powers, and their multitude and paucity to be the caufe of the 
all-various mutation of ^he elements. But why may we not fay, 
that it profits >much, and in an admirable manner, to that philofophy 
which is called Politic, as well by meafuriogthe times of adions as 
affording the various revolutions of the univerfe, and numbers conve- 
nient to things rifing into being ; I mean the affimilating, and authors 
of difiimilitude, the -prolific too and the perfect, and the contraries to 
thefe; itogether with orderly and elegant miniflers of life, and inele- 
gance ; and finally, fuch numbers as procure fertility and fterility. 
Which, indeed, the "fpeech of the Mufes in the Republic * evinces, 
-placing the unrverfal Geometric Number as the author of better and 
more debafed generations, and as the caufe of the indiffoluble perfeve- 
ranee of good manners, and of the mutation of the beft Republics into 
fuch as are remote from reafon, and are given to afi^edions. For it 
is fufficiently evident, that it belongs to the whole mathematical difcl- 
^line to deliver the fcience of this number which is called geometrical, 
^nd not to one particular fcience, fuch as arithmetic, or geometry : 
^nce the reafons or proportions of abundance and fterility, permeate 
through all the mathematical difciplines. Again, it is the means of 
our inftitution in moral philofophy which it brings to its ultimate 

• Concerning this Geomerric Number, in the 8th book of Pltto't Republic, than which 
•Cicero affirms there is nothing pore obfcurti fee the notes of Bullaaldus to Theo. p. 292. 

per&dion. 
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;perfecHon, and gives order and an elegaiit life to our manners. Be- 
lides this, it delivers to us figures, and modulations and motions con- 
venient to virtue, by which the Athenian gueft vsrifties thofe to be 
inftituted and perfciled, who are deftined to purfue moral virtue from 
their early youth. Add too, that it places before our view the reafons 
of virtues, in one manner, indeed, in numbers, in another in figures, 
but diflFerently in mufical fymphonies; and laftly, it indicates the 
excefs and dcfedl of vices, by which we are enabled to moderate and 
adorn our manners. Hence it is, that Socrates, in the Gorgias> 
accufing Calicles of an inordinate and intemperate life, fays to him, 
*' You negledl geometry and geometric equality :*' but, in the Repub- 
lic, he finds out the proportion of tyrannic pleafure to a royal interval, 
according to a plane and folid generation « But we (hall learn what 
great utility is derived to other fcienccs and ar($ from the mathema- 
tical fcience, when we confider that it adds order and perfe<3:ion to 
contemplative arts ; I mean rhetoric, and all fuch as confift in dif- 
courfe. But it propolis to the poetic arts, the reafons of poems in the 
place of an example, becaufe it prefides over the meafures exifting id 
thefe. But to the aflive arts it determines adtion and motion, by its 
own abiding and immoveable forms. For all arts, as Socrates fays, 
in the Philebus, require arithmetic, menfuratiori, and ftatics, either 
in all, or in fome of their operations. But all thefe are contained in 
*the difcourfes of the mathematical fcience, and are terminated accord- 
ing to their djiverfity. For from this fcience the divifions of numbers, 
and the variety of dimenfions, and the difference of weights arc 
known. ' The utility, therefore, of the whole mathematical fcience to 
philofophy itfe;lf, and to other fciences and arts, may be from hence 
known to intelligeixt hearers. 
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CHAP. IX. 

A Solution of an ObjeSiion raifed by fome againjl the Utility of the 

Mathematical Sciences. 

BU T fame, who are prone to contradiaion through thofe who- 
wi(h to fubvert geometry, endeavour to deftroy the dignity of 
this fcience. One part, indeed, depriving it of ornament and good, 
becaufe it does not difcourfe on thefe. But another part * affirming 
that fenfible experiments are more ufeful than the univerfal objeds of 
its fpeculation ; I mean, that Geodefia (for inftance,) or the menfurar- 
tion of the earth, is preferable to geometry, and vulgar arithmetic to 
that arithmetic which is converfant with theorems alone : and that 
nautical aftrology is more ufeful than that which teaches univerfally,, 
abftrailed from any application to fenfible concerns. For we are notr 
fay they, made rich by our knowledge of riches, but by ufing them;, 
nor are we happy by the merely underftanding felicity, but by living, 
happily. Hence we muft confefs that thofe mathematical fciences,. 
which are converfant with cognition, do not profit human life, and 
confer to adion, but thofe only which are engaged in exercife. For 
thofe who are ignorant of the reafons of things, but are exercifed in- 
particular and fenfible experiments, are in every rcfped more excellent,, 
for the purpofes of human life, than thofe who are employed in con- 
templation alone. >\gainft objedions then, of this kind, we (hall 
reply, by (hewing the beauty of the mathematical difciplines fromi 
thofe arguments by which Ariftotle endeavours to perfuade us. We 
muft therefore confefs that there are three things which efpecially 
caufe beauty, both in bodies and fouls ; I mean, order, convenience, 
and determination. Since corporeal bafenefs, indeed, arifes from, 
material inordination, deformity, and inconvenience, and from the do-^ 

• I am forry to fay, that this part of the enemies to pure geometry and arrthmeiic, arc at 
the prefent time Tery numerous; conceptions of utility in thefe fciences, extending no farther 
than the fordid puipofes of a mere animal life. But furcly, if intelleA is a part of our compc« 
fition, and the nobleft part too, there muft be an objcdl of its contemplation ; and this, which 
it no other than truth in the moft axaltcd fcnfc, muft be the moft. noble and ufeful fulvjcA of 
fpeculation to every rational being* 

minion 
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minion of the indefinite in the compofite body. But the bafenefs of 
lhe foul originates from its irrationality, and inordinate motion, and 
from its being in a ftate of difcord with reafon, and not receiving 
from thence its proper limitation. Hence, beauty exifls even in con- 
traries, by means of order, convenience and determination. But 
we may behold thefe in a more eminent degree in the mathematical 
fcience ; order, indeed, in the perpetual exhibition of things pofterior 
and more various, from fuch as are primary and more fimple ; for 
things fubfequent are always annexed to their precedents, the latter 
ranking as principles, and the former as the firft fup£)ofition8 of things 
confequent : but convenience is evinced in the mutual confonance of 
things demonflrated, and in the relation of all of them to intelled):^ 
fince intelled: is the common meafure of all fcience, from which it 
receives its principles, and to which it converts the learner : but de- 
termination is perceived in its perpetually abiding and immoveable 
reafons, for the objefts of its knowledge are not, at times, fubjedJ: to 
variation, like thofe of opinion and fenfe, but prefent themfelves 
for ever the fame, and are bounded by intelledual forms. If fuch 
then, are the principal requifites of beauty, it is evident, that in thefe 
fciences that illuflrious ornament and gracefulnefs is found. For how 
is it poflible this fliould not be the cafe with a fcience receiving a 
fupernal illumination from intelle<fi, to which it continually advances^ 
haftening to transfer us from the obfcure light of fenfible informa- 
tion? With refped to the fecond objedion, we think it proper to 
judge of its utility, without regarding the conveniencies and neceifitie^ 
of human life. For otherwife, we muft confefs that contemplative 
virtue is alfo ufelefs, which feparates itfelf from human concerns, 
which it is very little defirous to look down upon and underftand. 
Indeed Socrates, in the .Thesetetus, affirming this concerning noble- 
men endued with the prophetic power, fays, " that it withdraws 
them from all regard to human life, and raifes their thoughts, properly 
liberated, from all neceffity and ufe, to the very fummit of all true 
being. The mathematical fcience, therefore, muft be confidered as 
defirable for its own fake, and for the contemplation it affords, and 
not on account of the utility it adminifters to human concerns* But 
if it is. neceflary to refer the utility it produces to fomething different 
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from hfelf, it muft be referred to intelledual knowledge. For it 
leads us to this, and prepares the eye of the foul for the knowledge of 
univerfals, removing and obliterating the impediments arifing from 
the fenfes, and from corporeal involution. As therefore we call the 
whole of purgative virtue ufeful, or the contrary, not regarding the* 
ufe of the fenfible life, but of that which is contemplative, fo indeed 
it is requifite to refer the end of mathematics to intellevft, and univer- 
fal wifdom. Hence its energy is worthy our ftudy, both on its own 
account, and on account of an intellectual life. But it appears,, as 
Ariftotle * fays, that this fcience is defirable of itfelf to its votaries, 
becaufe though no reward is propofed to its enquirers, yet the ma- 
thematical contemplation receives, in a fmall time, an abundant 
increafe. Befides, this is farther evident from hence, that all men 
are willingly employed in its purfuit, and wifh to dwell on its fpecu- 
lations, omitting every other concern ; even thofe who have, with their 
lips, as it were, but juft touched its utility. And hence it follows-, 
that they who defpife the knowledge of the mathematical difciplines,. 
have very little tailed of the pleafures they contain. The mathematicst 
therefore, are not to be defpifed becaufe their fpeculative parts do not 
immediately confer to human utility, (for the ultimate limits of its 
progreffions, and whatever operates with matter, confider a ufe of 
this kind ;) but on the contrary we fhonld admire its immateriality,, 
and the good which it contains, confidered by itfelf alone. For 
when mankind were entirely difengaged from the care of neceflary 
concerns, they converted themfelves to the inveftigation of the mathe^ 
matical difciplines ; and this, indeed, with the greateft f^opriety. Since: 
affairs familiar to human life in its moft imperfedt ftate, and which 
are immediately connected with its origin, firft of all employed the 
ftudies of mankind : bur, in the iecond place, thofe concerns fucceeded 
which feparate the foul from generation, smd reftore its memory of 
that which IS. After this manner, then, we are engaged in necefla«* 
ries, before things honourable for their own fakes, on account of 
their intrinfic dignity and worth; and in things related to fenfev: 
before fuch as are apprehended by the nobler energies of mind. 

* In the 13th book of bis Mctaphyfic?, cap, iii. 
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For every origin and life of the foul wRich is converted into herfelf,. 
fe naturally adapted to proceed from the imperfed to the perfefl:. 
And thus much againft thofe who defpife the mathematical fcience^ 

G H A P. X. 

A Solution of another ObjcBion of certain Platonifts, agatnji the Utility 

of the Mathematical Sciences. 

BUT, perhaps, fome of our own family will here rife up againft 
us, and, propofing Plato as a witnefs, will endeavour to provoke* 
ruder underftandings into a contemptuous difregard of the maihe? 
matical difciplines. For they will fay^ that this philofopher en-^ 
tirely excludes (in his Republic) the mathematical knowledge from 
the choir of the fciences, and that he accufes it as being ignorant of 
its own principles, that its very principle is to itfelf unknown, and* 
its ends and mediums compofed from things of which it is ignorant. 
To thefe objedions they may likewife add whatever other reproaches 
are there urged by Socrates againft this contemplations In anfwer: 
then, to the objed:ions of our friends, we (hall recall into their ^me-^ 
mory, that Plato himfclf perfpicuoufly aflcrts the mathematical fcience 
to be the purgation of the foul, and that it is endued with a power 
of leading it on high ; becaufe, like the Homeric Minerva, it removes 
the darknefs of a fenfible nature from the intelledual light of thought, . 
which is better worth faving than ten thoufend corporeal eyes, and 
which not only participates of a mercurial gift, (preferving us from 
the incantations and delufions of this material ^bode, which is fimilar 
to the fac^nating realms of Girce,) but alfo of the more divine arts of 
Minerva* He likewife every where calls it by thenarae of fcience, . 
and aflerts that it is the caufeof thegreateft felicity to thofe who are 
exercifed in its contemplation. But I will briefiy explain why, in the 
Republic he takes from it th^ furname of fcience: for my prefent 
difcourfe is addrefled to the learned. Plato, indeed, in moft places, • 
calls all the knowledge (as I may fay) of univerfals by the name of 
fcience, oppofing it in a divifion to fcnfe which apprehends only par- 
ticulars, whether fuch a mode of cognition is accomplifhed by art 
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-or experience. And in this fenfe, as ut appears to me in the CivH 
Dialogue, and in the Sophifta, he feems to ufe the name of fcience; 
placing likewife the illuftrious Sophiftic fcience, which Socrates in 
the Gorgias, fays, is a certain experience : alfo, the adulatory, and 
many others, which are experiences, but not true fciences. But 
again, dividing this knowledge of xmiverfals into that which knows 
fiaufes, and into that which underftands without a caufe, he thinks 
that the one Ihould be called fcience, but the other experience. And 
hence, to arts he fometimes attributes the name of fcience, but to ex- 
perience never. For how (fays he in the Banquet) can a thing which 
poffefles no reafon be fcience? All knowledge, therefore, which con- 
tains the reafon and caufe of the things known, is a certain fcience. 
Again, therefore, he divides this fcience which is endued with a 
power from the caufe of knowing, by the peculiarity of its fubjeds, 
and he places one, conjeiflural of things divifible ; but the other of 
fuch as fubfift by themfelves, and are ever knowable after the fame 
marmer. And according to this divifion he feparates from fcience, 
medicine, and every faculty which is converfant with material con- 
cerns. But he calls mathematical knowledge, and whatever poiTeffes 
a power of contemplating eternal objefts, by the name of fcience. 
Laftly, dividing this fcience, which we diftinguifhed from arts, he 
confiders one part as void of fuppofition ; . but the other as flowing 
from fuppofition. And that the one which is void of fuppofition, 
lias a power of knowing univerfals: that it rifes to good, and the 
fupreme caufe of all; and that it conliders good as the end of its 
elevation : but that the other, which previoufly fabricates for itfelf 
definite and determinate principles, from which it evinces things con- 
fequcQt to fuch principles, does not tend to the principle, but to the 
iconclufion. And hence he aflerts, that mathematical knowledge^ 
becaufe it makes ufe of fuppofition, falls fliort of that fcience which 
is without fuppofition, and is perfed. For there is one true fcience, 
by means of which we are jdifpofed to know all the things which are^ 
and from which alfo principles emerge to all fciences; to fome, indeed, 
jconftituted more proximately, but to others more remotely. We 
milft not fay, therefore, that Plato expels mathematical knowledge 
irom the number of the Cciences, but that he aflferts it to be the fe- 
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eonJ from that one fcience, which poFeflea the fuprcme feat o( all : 
nor mufl we affirm, that he accufes it as ignorant of its own princi- 
ples, but that receiving thefe from the matter fcience dialedlic, and 
poflfeffihg them wFthout any demonftration, it demonftrates from' 
thefe its confequent propofitions. For, indeed, he fometimes allows' 
the foul, which is conftituted from mathematical reafons, to be the * 
principle of motion : and fometimes he affirms, that it receives its- 
motion from genera which are fubjeft to intelligence. And thefe 
variations accord among themfelves. For to fuch things as are moved- 
by another, the foul is a certain caufe of motion, but it is' not the 
caufe of every motion After the fame manner, the mathematical 
fcience is indeed the fecond from the firft of all' fciences, and, with 
reference to it, imperfed : but it is, neverthelefs, a fcience, not as* 
Being free from fuppofition, but as knowing the peculiar reafons^ 
refident in the foul, and as bringing the caufes of conclufions, and 
containing the reafon of fuch things as are fubjed to its knowledge* 
And thus much for the opinion of Plato refpefting mathematics. 

G H A F. XI; 

BUT let us now confider what are the things which may be re^- 
quired of a mathematician, and how anyone may rightly judge 
concerning his diftinguifliing peculiarities. For * Ariftotle indeed,, 
feys, that he who is fimply learned, in all difciplines,. is adapted ta 
judge of all: but that he who is alone ikilled in the mathematical 
fciences, can alone determine concerning the magjiitude of reafons 
inherent in thefe; It is requifitc, therefore, that we fhould previoufly 
affume the terms of judging, and that we fhould know, in the firft 
place, in what things it ia proper to demonftrate generally, and ia 
what to regard the peculiarities of fingulars. For many of the fame 
properties refide in things diflPering in fpecies, as two right angles in 
all triangles : but many have indeed the fame predicament, yet differ 
in their individuals in a common fpecies, as fimilitude in 'figures and 
immhers. But one denoonftration is not to be fought for by the 

'^ Id. I. Ih Pardb. ADlmaliuts, ei io prlmo Ethic, capt ix'» 
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.mathematician in thefe, for the principles of figures and numbers are 
not the fame, but diflFer in their fubjea genus. And if the eflential 
accident is 6ne, the demonftration will alfo he one * : for the pof- 
ieifion of two right angles is the fame in all tr^ngles, and that 
general fomething to which this pertains is the fame in all, I mean 
triangle, and a triangular reafon. In the fame manner, likewife, the 
poflTeffion of external angles to four right ones, not only pertains to 
triangles, but alfo to all right-lined figur<es; and the demonflraiion, fo 
'far as they are right-lined, agrees in all. For every reafon bringe 
with it,. at the fame time, a certain property and pafTxon, of which all 
participate through that reafon, whether triangular, or reflilinear, 
or univerfally figure. But the fecond limit by which a mathematician 
is to be judged, is, if he demonftrates according to his fubjed-mat- 
ter, and renders neceffary reafons, and fuch as cannot be confuted, 
but are at the fame time neither probable, nor repleniflied with a 
fimiiitude of truth. For,, fays Ariftotld it is juft the fame to require 
demonflrations from a rhetorician, and to affent to a mathematician 
^ifputing probably; lince every one, endued with fcience and art, 
ought to render reafons adapted to the fubjeds of his inveftigation. 
In like manner alfo, Plato in the Timaeus, requires credible reafons 
.of the natural philofopher, as one who is employed in the refem- 
blances of truth : but of him who difcourfes concerning intelligibles, 
and a ftable eflence, he demands reafons which can neither be con- 
futed nor moved. For fubjedls €very where caufe a difference in 
fciences and arts, (irice, if fome of them are immoveable, others are 
^onverfant with motion; and fome arc more fimpic, but others more 
compofite; and fome are intelligibles, but others fenfibles. Hence 
we muft not require the fame certainty from every part of the 
mathematical fcience. For if one part, after a manner, borders upon 
fenfibles, but another part is the knowledge of intelligible fubjeSs, 
they cannot both be equally certain, but one muft inherit a higher 
degree of evidence than the other. And hence it is, that we call 
arithmetic more certain than the fcience of harmony. Nor muft we 
think it juft that mathematics and other fciences (hould ufe the fame 
demonflrations ; for their fubjefts afford them no fmall variety. In 

* See more concerning this in the Diflcrtatioiu 
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tlie third place, we muft affirm, that he who rightly judges mathe- 
matical reafons, muft confider famenefs and difference, what fubfifts 
by itfelf, and what is accidental, what proportion is, and every con- 
fideration of a fimilar kind. For almoft all errors of this fort happen 
to thofe who think they demonftrate mathematically, when at the 
fame time they by no means demonftrate, fince they either demon- 
ftrate the fame thing as if different in each fpecies, or that which h 
different as if it were the fame : or when they regard that which b 
accidental, as if it were an effential property ; or that which fubfifts 
by itfelf, as if it were accidental. For inftance, when they endeavour 
to demonftrate that the circumference of a circle is more beautiful thaa 
a right line, or an equilateral than an ifofceles triangle. For the de- 
termination of thefe does not belong to the mathematician^ but to the 
firft philpfopher alone. Laftly, in the fourth place, we muft affirm, 
that fince the mathematical fcience obtains a middle (ituation between 
intelligibles and fenfibles, and exhibits in itfelf many images of 
divine concerns, and many exemplars of natural reafons, we may 
behold in it three kinds of demonftration *p one approaching nearer 
to intelled:, the fecond more accommodated to cogitation, and the 
third bordering on opinion. For it is requifite that demonftrations 
ihould differ according to the varieties of problems, and receive a 
^ivifion correfpondent to the genera of beings, fince the mathematical 
fcience is connected with all thefe, and adapts its reafons to the 
univerfalicy of things. And thus much for a difcuffion of the fubjeft 
propofed. 

* Since number is prior to magoitudc, the demonftratkmt of arithmetic muft be more intel- 
1e£iual, but thofe of geometry more accommodated to the rational power* And when either 
urtthmetic or geometry is applied to fenlible concerns, the demonftrations, from the nature of 
the fubjedts, mud participate of the obfcurity of opinion. If this is the cafe, a true roathe. 
jiiatician will value thofe parts of his fcience moft, which partidpate m«fi of evidence j and 
« ill coadder them as 4egnuled» when applied to the common purpofes of life. 
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C II A P. XIL 

What and bowmany the Species of the ijbhofe Mathematical Science arei^ 
according to the Opinion of the Pythagoreans. 

BUT after thefe confiflerations, it is requifite to determine con- 
cerning the parts qf the, mathematical fcience, what, and how- 
many they are. For it is juft, after fpeculating its whole and entire 
genus, to confider the differences of its more particular fciences^. 
according to their fpecies. The Pythagoreans *i therefore, thought 
that the whole mathematical fcience (boukl r«cei7e a fourfold diflri-^ 
butioa, attributing one of its parts to the how-^many, but the other 
to the how-much ; and they affigned to each of thefe parts a twofold 
divifioa. For they faid, that difcrete quantity, or the how- many,, 
either fubfifts by itfelf, or muft be conlldered with relation to fome 
other; but that continued quantity,, or the how-much, is either 
ftable or in motion. Hence they affirmed, that arithmetic contem- 
plates that difcrete quantity which fubfifts by itfelf, but mufic that 
which is related to another^ and that geometry confiders continued, 
quantity fo far as it is immoyeable ; but fpherics contemplates conti*- 
nued quantity as moving fiom itfelf, in confequence of its tmiou: 
with a felf^ motive nature* They affirmed befides^ that thefe two 
fciences, difcrete and continued quantity) did not confider either 
magnitude or multitude abfolutely, but that alone which in each of 
thefe is definite from the participation of bound. For fciences alone 
fpeculate the definite, rejeding as vain the comprehenfion of infinite 
quantity. But when^ thefe wife men affigned this diftribution, we mufl 

* This divifion of the matbematkat fcieoce, acconfing tathe Pj^hagoretast which is nrtrly. 
coioctdeot with that of Plato, it blamed by Dr. Barrow in His Afothemaiical Le^rtty p. 15. . 
as being confined within too narrow limits :■ and the rea(on he affigns for fo partial a d'lTiBon, . 
is, *' bccaufci in Plato% timft others were either not yet inrented, or not Sufficiently cultivated, 
or at lead were not yet received into the number of. the mathematical fciences/' But I muft < 
beg leave to differ from this moft illuftrious mathematician in this affair ; and to affcrt that the 
reafon of fo confined a diftribution (as it is conceived by tho moderns) arofe from the exalted 
conceptions thefe wife men entertained of the mathematical fciences, whicKthey confidercd as 
fo many preludes to the knowledge of divinityt when properly purfued ; but they reckoned 
them degraded and perverted, when they became mixed with fenfible objeAs, and were applied 
to the common purpofes of life. 
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not fuppofe they underftood that difcrete quaatity which is found 
in fenfible natures, nor that continued quantity which fubiifts about 
the fluftuating order of bodies. For, I think, the contemplation of 
thefe pertains to the natural and not to the mathematical fcience.. 
But becaufe the demiurgus of the univerfe» employed the union, di« 
vifion, and identity of general natures, together with diflFerencc, 
ftation, and motion, for the purpofe of completing the efTence of the 
foul, and compofed it from thefe genera^ as Timaeus informs us, we 
muft affirm, that cogitation, abiding according to its diverfity, its 
divifion of reafons, and its multitude, and underflanding itfelf to be 
both one and many, prop6fes indeed to itfelf, and produces numbers^ 
together with an arithmetical knowledge of thefe : but it provides for 
itfelf mufic according to an union of its multitude, and a communi- 
cation and jun&ion with itfelf; and hence it is that arithmetic excels 
mufic in antiquity; fince, according to the narration of Plato, the 
demiurgus firft divided the foul, and afterwards coUeded it in har* 
monical proportions. Again, thought eftabliihing its energy accord- 
ing to the (lability which it contains, draws from its inmoft retreats 
geometry, together with one effential figure, and the demiurgical 
principles of all figures * : but, according to its inherent motion, it 
produces the fpherical fcience. For it is moved alfo by circles, but 
abides perpetually the fame from the caufes of circles. Hence, like- 
wife, geometry precedes fpherics, in the fame manner as ftation is 
prior to motion. But becaufe cogitation itfelf produces thefe fciences, 
not by looking back upon its convolution of forms, endued with an 
infinite power, but upon the inclofure of iound 2iCCording to its definite 
genera; hence they fay, that the mathematical fciences take away in- 
finite from multitude and magnitude, and are only converfant a'bout 
finite quantity. Indeed, intclled has placed in cogitation all the 
principles both of multitude and magnitude. For fince it wholly 
confifts, with reference to itfelf, of fimilar parts, and is one and indi- 
vifible, and again divifible, educing the ornament of forms, it par- 
ticipates of ^unJ and infinite^ from intelligible edences themfelves. 
But it underftauds, indeed, from its participation of bound, and gene« ,- 

* Tkac is, a right, and circuUr luie* 
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rates vital energies, and various reafons from the nature of infinite* 
The intelleflions, therefore, of thought, conftitute thefe fciences ac- 
cording to the bound which they contain, and not according to an 
infinity of life ; fince they bring with them an image of intelle(5t, 
but not of life. Such then is the opinion of the Pythagoreans, and 
the divifion of the four mathematical fciences. 

CHAP. XIIL 
Another Divijion of the Mathematical Science^ according to Geminus. 

AGAIN, fome think (among whom is Geminus) that the 
mathematical fcience is to be divided in a difierent manner 
ftrom the preceding. And they confider that one of its parts is con- 
verfant with intelligibles only, but the other with fenfibles, upon 
which it borders ; denominating as intelligibles whatever inrpe£tions 
the foul roufes into energy by herfelf, when feparating herfelf from 
material forms. And of that which is converfant with intelligibles 
they eftablifh two, by far the firft and moft principal parts, arithmetic 
and geometry: but of that which unfolds its office and employment 
in fenfibles, they appoint fix parts, mechanics, aftrology, optics, 
geodasfia, canonics, and logiftics, or the art of reckoning. But they 
do not think that the military art, or tadtics, ihould be called any one 
part of mathematics, according to the opinion of fome^;. but they 
confider it as ufing at one time the art of reckoning, as in the num- 
bering of legions ; but at another time geodacfia, as in dividing and 
meafuring the fpaces filled by a field of camps. As, fay they, neither 
the art of writing, nor the art of healing, are any part of mathematics, 
though frequently both the hiftorian and phyfician ufe mathematical 
theorems. This is the cafe with, hidorians indeed,, when relating the 
fituation of climates, or collecting the magnitudes and dimenfions of 

• I am afraicT tlicrc are few in the prefent day, who do not confider ta^b'cs'as one of the mod 
principal pant of mathematics; and wha would not fail to cite, in. defence of their opinion, 
that great reformer of philofophy, as U is cailcJj Lord Bacon, commeoding purfuita which 
come home to men's bufinefles and bofoms, Inaced, if what is lowed m the true order of 
things, and bcft adminiflers to the vileft part of human nature, Is to have the preference, their 
opinion is right, and Lord Baeon \% ^ philo/ipbir ! 
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cities, or their compafs and circuit: but with phydcians, when elu^ 
cidating by ways of this kind > many things in their art* For Hippo* 
crates himielf ihews the utility derived to medicine from aflrology> 
and almofl all who fpeak of opportune times and places. By the 
fame reafon he alfo, who accommodates his work to ta^icsjl ufes 
indeed mathematical cheorems, yet is not on this account a mathe-- 
matician, although he is fometimes willing that a numerous camp 
ihould e&hibit a very fmall multitude, and forms his army according 
to a circular figure ; but fometimes in a quadrangular, quinquangular, 
or fome other multangular figure, when he defires it to appear nu-* 
merous. But fmce theie are the fpecies of the whole mathematical 
icience, geometry is again divided into the contemplation of planes^ 
and the dimeniion of folids, which is called (lereometry. For there 
is not any peculiar treatife about points and lines, becaufe no figure 
can be produced from thefe without planes or folids. For geometry 
treats of nothing elfe in every one of its parts, than that it may 
conflitute either planes or foUds : or that when con(lituted> it may 
compare and divide them among' them felves. In like manner*, arith*> 
metic is diflributed into the contemplation of linear^ plane, and folid 
numbers. For it confiders the fpecies of numbers feparate from 
fcnfible connexions, proceeding from unity, and the origin of plane 
numbers ; I mean of the (imilar, difCmilar, and folid, even to the third 
increafe. But geodaefia, and the art of reckoning, are divided iimilarly 
to arithmetic and geometry, as they do not difcourfe concerning in- 
telligible numbers or figures, but of fuch as are fenfible alone. For 
neither is it the office of geodefia to meafura the cylinder or the cone^ 
but material maflfes as if they were cones,, and wells* as if they were 
cylinders*^ Neither does it accomplifh this purpofe by intelligible 
right lines, but by fuch as are fenfible,. fometimes indeed by a more 
certain means, as by the folar rays :^ bijt at other times by groflep ones', 
as hyaline and perpendicular. In like manner, the reckoner does* 
not furvey the paflions of numbera by themfelvesv but as they are 
refident in Xenfible objeda. From* wheaoe he alfo impofes^ anamc 
upon thefe derived from the things- which he reckons^ calling them 
f/tiiXioct^ & (piocxirou. Befides this, he does not admit of any le jfl, . 
like the arithmetician^ who receives that minimum, as a genus ot 
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•relaEtio&. cFor Tome one man isnconiider^d by him as the meafure of 
the whole multitude of men, as unity alfo is the common meafure of 
ail numbers. Again, optics and canonics are produced from geome- 
try and arithmetic. And optics uies the vifual rays which are 
iconflituted by the rays of the eyes, as lines and angles. But it is 
idivided into that which is properly called optics (becaufe it renders 
the caufe of thofe appearances, which are accuftomed to prefent them-^ 
fdves to us .different from their reality, oh account of the diflferent 
iituations and iliftances of vifibie dbjedls, as the coincidence of parallel 
lines, or the appearance of quadrangles as if they were xrirdes) j and 
jnto univerial vcatoptrics, which is converfant about various and ma- 
nifold refraflions, and is conneAed with imaginative or conjedural 
knowledge: as alfo into that which is called fciography *, or the 
delineation of (hadows, which ihews how appearances in images 
tnay feem neither inelegant nor deformed, on account of the diftances 
;and altitudes of the things defigned. But canonics (mudc^ or the 
regular art, xonfiders the apparent xeafons of harmonies, finding out 
dhe fedions of rules, every where ufmg theafliftance of fenfe, an J, as 
Plato fays, feeming to prefer the teftimony of the ears vo intelleft 
itfelf. But to the parts we have hitherto enumerated, mechanics 
xnuft he added, as it is a certain part of the whole fcience, and of the 
knowledge of fenliMe oh^cCts, and of things united with -matter. 
But under this ^xifls the art effective of ioftruments, which is called 
{ifynvovotfir^Ki^^) I mean of thofe inftruments proper for the purpofcs 
<>f war : fuch^ indeed, as Archimedes is reported to have conftrudted, 
refifting the beBegers df fea and land ; and that which is effedive of 
miracles, and ^hich is called i^avfcaroTrofviriK^.) One part of this con* 
ftruds with the greatell artifice pneumatic engines, fuch as Ctefibius and 
Heron fabricated : buC airather operates whh weights, the motion of 
which is reckoned to be the caufe of inequilibrity ; biit their ftation of 
-equilibrity, as Timasus alfo has determined : and again, another part imi- 
tates animate foldings and motions by firings and ropes. Again, under 
xnechanica is placed the knowledge of equilibriums, and of fuch 
inftruinents as are called centroponderants : alfo {cpmf&TMiet) or the 

* Bj thU is to be umleritood the art new called Perfpedlive : from whence it is evident that 
itbit art was not unknown to the tncicntt| though it is queftioiiecl by the moderna* 

art 
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art effeAiv€ of fpheres, imitatiDg the celeAial revolutions, fuch as 
Archimedes fabricated ; and laftly, every thing endued with a power 
of moving matter. But the lad of all is aftrology, which treats of 
the mundane motions, of the magnitudes of the celeftial bodies, their 
figures and illuminations, their diftances from the earth, and every 
thing of dbiis kind ; afluming many things indeed to itfelf from fenfe, 
but communicating much with the natural fpeculation. One part of 
this is gnomonics, which is exercifed in fettling the dimenfion of 
hororary gnomons : but the other is metheorofcopics, which finds 
out the differences of elevations, and the diftances of the flars, and alfo 
toacbes-many otherand various ailrological theorems. The third part is 
dioptrics, which afcertains by dioptric inftruraents of this kind the diV 
ftances of the fun and moon, and of the five other (lars. And fuch' 
it the account of the parts of the mathematical fcience, delivered by 
the ancients, and tranfmitted to our memory by the informing hand, 
oftime^ 

c H A> P. xiv: 

How DialeStc is the Top of the Mathematical Sciences^ and what^ 
their ConjunSlion is, according to Plato. 

LET us again condder after what mamier Plato, in his Republic, 
calls dialectic the top of the mathematical difciplines; and what . 
their conjundion is» according to the tradition of the author of the 
Epinomis *. And in order to this we muft affert, that as intelle<3;. 
it fuperiori to cogitation, fupplying it with fupernal principles^^ 
and from itfelf giving perfeAion to cogitation ; in the fame manner 
dialedic alfo, being, the pureft part of frftilofophy^ excels, in fimplicity* 
the mathematical difciplines, to which it is proximate, and with 
which it is conjoined. Indeed ie embraces the complete cirxle. of^ 

^ From hence ir appears, thiit it U doubtful whether Plato b the suthor of the dialogue 
callrd £pinomis4 «i^d I*thnik it may whh great propriety be quefHoned. For though It bean 
evident marks o^^hq^ antiquity, and is replete with genuine wiOom, it doei not feem to be 
pcrfe^ly after Plato's manner ; nor to contain that great depth of thought with which the 
writingf of this philoibpKer abound'. Fabridus (in his Bibliotheca Graecs, l^b^ i* p. 27.) 
wonders that Stiidas (hdiiid afcnbe4ly)s wwk to a philolbpher who diftrib^ted PlaiD*s laws into 
tweWe books, bccaufe it was an ufoal opiaion; from whence it iccms, that accurate critic had 
not attended to the prcfcot pafljge. 

thefe 



83 COMMENTARIES OF PROCLUS. 

thefe fciences, to which it elevates from itfelf various energies, endued 
-with a power of caufing perfedlion, judgment, and intelligence. 
And thefe energies confill in refolving, dividing, defining, and de- 
monfl rating; by which mathematics itfelf, receiving affiftance and 
perfedion, invents fome things by refolution, but others by compo^ 
fition : and fome things it explains by divifion, others by definition: 
but colleds other fubjedJis of its inveftigation by demonflration ; 
accommodating, indeed, tliefe ways to its fubjefts, but ufing each of 
them for the purpofe of beholding its middle enquiries. From 
whence indeed, both the refolutions> definitions, divifions, and demon- 
firations which it contains, are peculiar, and adapted to its nature, 
and revolve according to the mode of mathematical cognition. Not 
undefervedly, therefore, is dialedlic the vertex as it were, and fummit 
of mathi^matics. Since it perfeds all which mathematics contains of 
intelligence ; renders its certainty free from reprehcnfion, prefervcs 
the (lability of its immoveable effence, and refers what it contains 
deditute of matter and pure to the fimplicity of intelledl, and a nature 
fcparated from material connediions* Befides, it diftinguiflies the 
firft principles of thefe fciences, by definitions : exhibits the fepara- 
tions of genera and forms contained under the genera themfelves: 
and befides this, teaches the compofitions, which, from principles, 
produce things confequent to principles: and the refolutions which 
rife and mount up to things firft, and to principles themfelves. But 
with refpeA to what remains, proportion itfelf is not to be confidered 
(as Eratofthen^s thought it was) as the conjundion of the mathe-* 
matical difciplines. Since proportion is faid to be, and indeed is one 
of thofe things common to tbe mathematics. But in fhort, many 
ether things befides proportion regard all the mathematical difciplines, 
which are eflentially inherent in the common nature of the mathe- 
matics. But as it appears to me, we fliould (ay, that there is one 
proximate conjun£tion of thefe, and of the whole mathematical 
fcience, which efpecially embraces in itfelf, in a more fimple manner, 
the principles of all fciences ; which confiders their community and 
difference; teaches whatever is found in thefe the fame; togedier 
ivith what things are inherent in a many, and what in a few. So 

that 
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that to thofe who aptly learn there is a reverfion from many other 
fciences to this alone ^. But dialedio is a conjun&ion of the 
mathematical difeiplinei fuperior to the preceding ; which Plato^ as 
I have already obferved, calls in his Republic their vertex : for, 
hideedi k perfeds the whole of mathematics^ brings^ it back to intellect 
by its powers, fliews it to be a true fcienqe, and caufes it to be certain- 
and obnoxious to no reproof. But» intelledl obtains the third order 
between thefe conjundions, which comprehends in itfelf uniformly 
all the dialedic powers, contradls their variety by^ita fimplicityt their' 
partition by its indiviilble knowledge, and their multitude by it9 
occult union. Hence, intelled itfelf congregates indeed- the in?a* 
lutions and deviations of the dialeftic paths, into ah intelligibk efleace^ 
but it colleds fupernally all the progreflion of mathematicahdifcourfes': 
and it is the beft end both" of tlie elevating power of the foul, and of " 
the energy confifting in cogoitionv And fuch are the fentiments de-r 
dared by me on the grefent enquiry, 

cr H A P. XV. 
'From whence the Name Mathematics originated. 

AGAIN, from whence fhall.we fay this name of mathematics, 
and mathematical difciplines, was aifigned by the ancients, and^ 
what apt reafon can we render of its pofition ? Injdeed, it appears to 
me, that fuch an appellation of a fcience which refpeds cogitative 
reafons, was not, like moft names, invented by indiflPerent. perfons, 
but (as the truth of the cafe is, and according to report) by the Py- 
thagoreans alone. And this, when they perceived, that whatever is 
called mathefis or difcipline, is nothing more than reminifcence; which^ 
does not approach the foul extrinfically, like, the images which rifing: 
from fenfible objeSs are formed in the phantafy : nor is it adven- 
tuious and foreign, lik^e the knowledge confiding in opinion, but it 

^ This proximate conjunflion of the mathematical fcienccs, which Proclus confiders as Tub* 
onlinate to dlaled^ic, fecms to differ from that vertex of fcicrice in this, that the former merely 
embraces the principles of all fcicace, but the latter comprehends the UDijrcr&l genera of being> 
and fpeculaics the principle of alU . 

Vol. I.- M ' is 
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rs excited, indeed, from apparent objeiSs, and is perfefled within, 1)7 
thought intimately converted to itfelf. And when they likewifc 
perceived (hat though reminifcence might be (hewn from many parti- 
culars, yet it was evinced in a more eminent manner (as Plato alfo 
fays ♦) from the mathematical difciplines. For if any one, fays he, 
is led into tlie defcriptions, he will tTiere eafily prove that dlfciplinc 
is reminifcence.. Trom whence Socrates ilfo, in the Meno, fhews by 
this method of arguing, that learning is nothing elfe than the foul's 
recoUe&fon of her inherent reafons. And this, becaufe that which 
fecolleSs, is alone the cogitative part of the foul; but this per fefts 
her eflence in:the reafons of the .mathematical difciplines, the fciences 
of which (he previoudy received into herfelf, though (he does not 
always energize on their fair variety. Indeed, (he contains them all 
tflTcntiaHy and occultly ; but (he produces each of them when (he is 
freed from the impediments originating from fenfe. For feryfe unites 
her withdivifible objedls: the phantafy (ills her with forming mo- 
tions, and appetite bends her to an indulgent and luxurious life. 
But every thing divifible is an obftacle to our felf-converfion. And 
whatever inverts with form, difturbs and offends that knowledge 
which is de(titute of form. And whatever is obnoxious to pertur- 
bations is an impediment to that energy which is unimpaired by 
affedions. When, therefore, we have removed all thefe from the 
cogitative power, then (hall we be able to underftand by thoujght 
itfelf, the reafons wliich thought contains: tlicn (hall we become 
fcientific in energy; and unfold our eflential knowledge. But whilft 
we. are captive and'bound, and winking with the eye of the foul, wc 
cannot "by any means attain to a perfedion convenient to our nature. 
Such then'is mathelis or difcipline: a reminifcence of the eternal rea- 
fons contained in fhe foul. Andjhe mathematical or difdplinative 
fcience, is on this account particularly denominated that knowledge 
which efpecially confers to our reminifcence of thefe eflential reafons. 
Hence, the bufinefs and office of this fcience t> is apparent from its 

name. 

• In the Meno. 

*t This 18 certainly fhc true or philofophical employment of the mathematical fcience ; for 
by this means we (hall be enabled to afcend from fenfe to intelle£^, and rekindle in the foul that 
.diime light of truth, which, previoui to fuch an energy, was buried in the obfeurity of a 

corporeal 
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fiame. For its. duty is to move the inherent knowledge of the foul;, 
to awaken its intelligence; to purify its cogitation; to call forth its 
eflential forms from their dormant retreats;. to remove that oblivion 
and ignorance, vrhich are congenial v^ith our birth ; and to diiTolve 
the bonds arifing from our union with an irrational nature. It 
plainly leads us to a (imilitude oPthat divinity who preiides over this 
fcience^. who maoifefts intelledual gifts, and fills the^ univerfe with 
divine reafons ; who elevates fouls to intelled, wakens them as from 
a profound fleep, converts them by enquiry to themfelves; and by a 
certain: obftetric art» and invention of pure intelle£l» brings them to 
ablefled life. To whom indeed, dedicating the prefent work^ W4 
here conclude our contemplation of the.mathen\atical icieoce. . 

corporeal nature. But by a contrary procefs, I mean, by applying mathematical fpeculations, . 
to experimental purpofes, we (hall blind the liberal eye of the Tout, and leave nothing itt ilt 
9pad but thcdorknds of corporeal vifion^ and the phantoms of » degraded imaginatioo» . 
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C H A p. 1. 

^'fF/jaf Part Geometry is of Mdthematks^ and lohat the Matter :fs 

of ijobicb it conjijls. 

IN the preceding difcourfes we have confidered thofe common pro- 
perties which refpe<a Ac whole of the mathemarical fcience; and 
this we have done agreeable to the dodrine of Plato j at the lame 
time coUedling fuch particulars as pertain to our prefent defign. But 
aconfequent to this it is requifite that we fhould difcourfe on geometry 
itfelf,* and on the propofed inflitution of the elements, for the fake 
of which we have undertaken the whole of the prefent work. That 
geometry then, is a part of the whole of mathematics, and that it 
obtains the fecond place after arithmetic^ fince it is perfected and 
bounded by this, (for whatever in geometry may be exprefled and 
Jcnown, is determined by arithemetical reafons) has been aflerted by 
.the ancients, and j-equires no long difcuffion in the prefent enquiry. 
But we alfo may be able to relate our opinion on this particular, if 
we confider what jplace, and what effence its fubjeft matter • is 

allotted 

* The deSp^n of the prefent chapter is to prove that the figures which arc the fu!)je6b of 
geometric fpeculat ion, do not fubfifl in external and fenfible matter, but in the receptacle of 
imagination, or the matter of the phantafy. And this our philofophcr proves with his ufual 
elegance, fubtilty, and -depth. Indeed, it mud be evident to. every attentive obfener, that fen- 
fible figures fall iar fbort of that accuracy and perfection which are required in geometrical 
definitions : for there is no fenfible circle perfectly round, fince the point from which it is 
defciibed is not without parts ; and, as Voilius well obferves, (de Mathem. p. 4.) there is not 
Any fpherQ in^the nature of things, that only touches in a point, for with fome part of its 
fuperficics it always touches the fubjeCted plane ia a line, as AriHotle ihews Protagoras to have 
objc^ediigainft the geometricians. Nor mud we fay, with that great mathematician Dr. Barrow, 
in his M4.'.hematical Ledlures, page 76, ** that all imaginable geometrical figures, are really in. 
herent in every particle of matter, in the utmofl perfe^ion, though not apparent to fenfe ; juil 
as the efligtcs of Caefar lies hid in the unhewa marble, and is no new thing made by the (latuary, 
but only is difcovered and brought to fight by his workmanfhip, i. e. by removing the pans of 
matter by which it is overfliadowed and involved. Which made Michael Angelus, the moft 
famous carver, fay, thai fiulpture ivas nothing but a purgation from things fuperfiuoui. For 
take all that is fuperfluou^ (fays he) from th% Hx:ood or fone^ and the reft wtll h the Jigure you 
intend. So, if the hand of an angel (at lead the power .of God) fhould think fit <te poHQi any 

particle 
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fljlotted among the univerfality of thiivgs. For from a proper futvey 
bf tliis, the povier of the fcience which knows this fubjedt matter, the 
utility arifing 'from it, and the good acquired by its learners, will 
immediately appear. Indeed, fome one may doubt in what genus of 
things he ought to place geometrical matter, fo as not to deviate from 
the truth it contains. For if the figures concerning which geometry 
'difcourfes, exift in fenfible natures, and cannot be feparated from the 
^ark receptacle of matter; how can we affert that geometry frees us 
from fenfible objedls, that it brings us to an incorporeal eflence, that it 
accuftoms us to an infpedion of intclligibles, and prepares us. for 
intelledual energy ? Where (hall we ever furvey among fenfible ob- 
jects a point without parts, or a line deftitute of breadth, or a fuper* 
ficies without profundity, or the equality of lines from the centre to 
the circumference; or the multangles, and all the figures of many 
bafes, concerning which geometry informs us? Laflly, after what 
manner can the reafons of fuch a fcience renaain free from allpoffible 
confutation ; fince, indeed, fenfible forms and figures are fufceptive 
of the more and the lefs, are all moveable and mutable, and are full 
of material variety; among whicli equality fubfifts mixt and confufed 
with its contrary inequality, and into which things without parts have 
proceeded into partition, and interval, darkened with the ihades of 
matter, and loft in its infinite folds? But if the fubjeds of geometry 
. are removed from matter, are pure forms, and are feparated from 

particle of matter, without vacuity, a fpherical fuperficies wculd appear to the eyes, ofa^gure 
exa^ly round ; not as -created anew, but as unveiled and bid open from the difguifes and coyers 
of its circumjacent matter.^' For this would be giving a peifedion to fenlible matter, which ic 
is naturally incapable of receiving: fince external body is eiTentially full of pores and irregufa* 
ricies, which muft eternally prevent its receiving the accuracy of geometrical body,, though 
polifbed by the hand of an angeL Befidcs, what polifliing would ever produce a point without 
parts, and a line without breadth ? For though body may be reduced to the greateit exility^ 
it will not by this means ever pafs into an incorporeal nature, and deiert its triple dimenfion. 
'Since external matter, therefore, is by no means the receptacle of geometrical figures, they 
muft neccflarily refide in the catoptric matter of the phanrafy, where they fubfift with an accu- 
racy fufficicnt for the energies of this fcience. It is true, indeed, that even ia the purer matter 
of imagination, the point does not appear perfe^ly impartible, nor the line without latitude : 
but then the magnitude of the point, and the breadth of the line is indefinite, and they are, at 
the fame time, unattended with the i]ualities of body, and exhibit to the eye of thought, mag- 
nitude alone. Hence, the figures in the phantafy, are the proper recipients of that tmiverf^i!, 
iwhtch is the object of geometrical fpeculation, and reprefenr, as in a mirror, the participated 
fubfiflence of thofe vital and immaterial forms which eflentiaily refide in the fouj* 

fenfible 
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fenfible objeds: tbey will be all of them, without doubt, void of 
parts, incorporeal, and deftitutc of magnitude. For cxtenfion, tumor^ 
and interval, approach to forms, on account of the material receptacle 
in which they are involved, and which receives things deftitute of 
parts, diftributed into parts ; things void of dimenfion, extended into 
dimenfionj and immoveable natures accompanied with motion. 
How then, if this is the cafe, fhall we cut a right line, triangle, and 
circle? How can we fpeak of the diverfities of angles, and the in- 
crements and' decrements of triangular and quadrangular figures? Or 
how exhibit the contads of circles or right lines? For all thefe evince 
that the geometric matter confi (Is of parts, and does not reflde among 
iiidivinblt reafons. Such then are the doubts concerning the matter 
of geometry, to which we may add, that Plato confidersthe forms of 
geometry as placed in cogitation ; and grants, that we advance from 
fenCbks to forms of this kind, and that we rife from fenfiblcs to • 
intellect, though (as we have previouffy obferved) the reafons fubfift- 
ihg in cogitation are indivifible, are feparated by no interval, and 
(Ubfift according to the peculiarity of the* foul. But if reafons are to 
be rendered agreeable to things themfelves, and to the dodrine of 
Plato, the following divifion muft be adopted. * Every univerfal, 

and 

*- Tlus diTifioxk is ekgtndy explained by Amraonius, (in Forphyr* p. 12.) as follows, 
** Cooceive a feal-ring, uhich has the image of feme parttcuiar perfon, for in^^ance, of AcbilloB, 
tograTcd in its ieal, and let thire be many portions of wax, which are imprelfed by tbe 
fin^ Afterwards conceive that fome one approacbcs, and perceives all the. portions of wax, 
iUroped with the impreffionof this one ring, and keeps theinipreffion of the.ring in liis mind: 
the feal engrayed in the riog, reprefcnts tbe univerfal, prior to tbe many : tbe imprcffion in the 
pottions of wax, the univerfd in the many: but that which remains in the intelligence of the 
beholder, may be called tbe univerfal,. after and pofterior to tbe many. . The. fame muft we 
conceive in genera and fpecies. For that baft and moft excellcat artificecof tbe world, pofleffirt 
wifhinhimfelf the forms.and exemphirs of all things: fo that in the fabrication of man, he looks 
back upon tbe form of man- refident in bis eflencc, and fafliions all the reft accordbg to its 
cscmplar. But if any one (hould oppofe this dodrine, and allert that the forms of things do 
pot rcfide with tbtir aitifictr, let bim attcsd to the following arguments.. The artificer cither 
knows, or is ignorant of that which he produces: but be who is ignorant will never produce 
any tbiog. F6r wbo will attempt to do that, which be is ignorant how to perform ? (ince he 
cannot aA from an irrational power like nature, wbofe operaiions are not attended with animad- 
verfion. Bat if he produces any tbing by a certain reafon, he muft poftefs a knowledge of 
•very thing which he products* I^ therefore, it is not impious to alfert, that the operations of 
tb< Deity, like thofe of men, are attended wi(h knowledge, it is evident that tbe forms of Vhing:s 
mud re6de in bis efencei but forms are in the demiuigus, like tbe feal in the ring; and thcfe 
fbcms ore £uil to bt prior to tbe many, and feparated from matter* But tbe fpccir) man^ U 

contained 
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;Sia3 one thing containing many, is eiiher naturaillr diipa£ed to be 
thought of in particulars, or to appear fiich, becaufc it poficflcs its 
exiilence in theie ; is infeparable from them ; is difpofcd acd diifai- 
buted in them ; and together with thefe is other moved, or firmly 
and immoreably abides. Or it is adapted to fubfift prior to miany, 
and to poflefs a power cf generating muldtude, affording to many 
things images from itfelf, being fiinufhed with a nature destitute of 
parts, from the eflences which it partidpates, and railing rarious 
participations to fecondary natures : or it is difpofed to be formed by 
diought, from the many, to poflefs a generating exiftenoe, and to refide 
in the laft place in the many. For, according to thefe three modes of 
fubiiflcnce, we Ihall find, I think, that fome fubfift befive die many, 
cthen in the many, and others firom the reladon and prcdicatioQ 
which they poflefs to thefe. But, that I may abfotre all in one woid, 
tmirerial forms being threefold, we (hall confider die differences c^ 
diat form which many participate, which exifls in many, and fills 
particular natures according to its fubjed matter. Befides diis, cfti^ 
blifliing a twofold order of participants, one fubfifBng in ienfiUe 
cbjeds, but the other in the phantafy, (fince matter b twofold; one 
indeed, of things united with fenfe, but the odier of focb as £dl under 
die infpedion of phantafy, as Arifiotk aflcrts, in a certain place *) 
we muft allow that the univerfal, which is diftributed in the many, 
is likewife twofold. The one, indeed, (enfifale, as being that which 
ienGble objeds participate ; but the other imaginadve, as that which 
fubfiils in the nuiny cf the phantafy. For the phantafy, on account 
of its forming motion, and becaufe it fnbfifts wTtfa, and in body, 
always receives imprelEcn^ which are both divided and figured. So 

coatained in cich paiucolar izuui, Hke the iixi|vc2]Oii of die fad ia tlie viz^ and is Ijod to ftlbCft 
in die msTT, nitbout a icposdon Aon matier. And viiea we bcbold fanityUi mil, tad 
j i cmi y t, tbe fane ibnn and cfigj iacacb, ditt ktm feood in our £10], b fidd tn be after the 
nianj» and to have a pc^enor generation : jofi as we o bfe rre d in bim, wbo bdield masj icab 
imprelled in tbc vaz I rom one and tbe &Bie rin^. And tbis ooe, |infcr iui to ike HHqf, wtaj 
be Separated fnai4>ody, vbenit b cw i cgit ed as not iabeicnt in bodj, but in tbe finl: bat b 
inrapable of a real ieparation fram its fobjefi.** We auft bete, boverer, obfervc^ tbat nbm 
Ammomas fpeaks of tbe knoirkd^ of tbe Ddtj, it mnft be coomTcd as hat faperkr to oms. 
For be pcfll&s a nature mim rme tiian all efieoce, aod a percrption dearer tbaa aQ knovlnd^ 
And as be produced £.11 tbia^ by bb unity, k^ bj an ioe&bic onitT of apprebcnfioo, be knovs 
tlic ooiYcriklxty of tbir.^. 

* In fib. Tu. MctapbyC 35 & 39. 

that 
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that whatever is known by it, is allotted a correfpondent exiftencci 
en which account, Ariilotle * does not hefitate to call it paffive in- 
telled. . But if it is intelleft, why is it not impaflive, and deftitute of 
matter? And if it operates with pafiion, how can it. with propriety 
be called intelle^? For impaffivity, indeed, properly belongs to ia<* 
telleA and an intelligent nature : but paflivity is very remote from 
fuch an eflfence. But (unlefs I am deceived) A riilotle being willing^ 
to explain its middle nature between cognitions the mofl primary, 
and fuch as are the laft, calls it at the fame time intelleif^, becauie 
fimilar to primary cognitions, and pafTive from that alliance which it. 
poiTeOes with fuch as are pofterior. For fird cognitions are indeed" 
deftitute of figures and: forms J comprehending in themfelves, intclliv 
gible natwesi energizing, about themfelves, united with the objedis of 
knowledge, and free from all extrinfical impreiCon and pafEon. Buts 
lift cognitions exercife themfelvea through the medium of ihflrU'^ 
nxenta, are rather pafBons than energies, admit extrinfical knowledge^ 
and mpve themfelvea. together with their various fubjeds. For fuchv 
(fty« Plato) are the fenfations which arife from violent, paflions. Butr 
the phantafy, obtaining a middle centre in the order of cognitions, 
is excited^ indeed, by itfelf, and produces that which falls under co*^ 
gitation : but becaufe it is not feparate from body, it deduces into 
partition, interval, and figure, the objeds of its knowledge, from the. 
indivifibility of an intellectual life. Henoe, whatever it knows^ is. 
a certain impreifion and form of- intelligence. For it underflands the 
circle, together with its interval, void, indeed, of external matter, bur 
pofiefling intelligible matter. - On this account, like fenfible matter. 
It does not contain one circle only : for we behold in its receptacle, 
diftance^ together with the more and the tefs, and a multitude of 
circles and triangles. If then an univerfal- nature is diftributed in^ 
fenfible circles, fince each of thefe completes a circular figure, and. 
they ate all. mutually fimilar, fubfiiling in one reafon, but difi^ering 
in magnitudes or fubjeds: in like manner^ there is a common fome^^ 
thjng in the circles, which Aibfifi: in the receptacle of the phantafy,;, 
ef which all its circles participate, and according to which they all< 

* In Kb* ill. de AQimai tc3p*.zo«. 

poflefsv 
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poflefs the fame form ; but in the phantafy they poflefs but one dif^ 
ference only, that of magnitude. For when you imagine many 
circles about the fame centre, they all of them exift in one immaterial 
fubjedl and life, which is infeparable from a fimple body, which, by 
the poflcflion of interval, exceeds an eflence deftitute of parts; but 
they differ in magnitude and- parvitude, and becaufe they are con-- 
jtained and contain. Hence, that univerfal is two-fold, which 18 
underflood as fubfifting. in the many : one, indeed, in fenfible forms ; 
but the other in fuch as. are imaginative. And the reafon of a cir- 
cular and triangular figure, and of figure univerfal, is twofold* The 
one fubCfling in intelligible, but the other in fenfible matter. But 
prior to thefe U the reafon which refides in cogitation, and that 
which is feated in nature herfelL The former being the author of 
ijTiaginative circles, and of the one form which they contain; but 
the other, of fuch as are fenfible. Foi there are circles exifting in the 
heavens, and univerfally thofe produced by nature, the reafon of which 
does not fall under a cogitative diftribution. For in incorporeal 
caufes, things poflefling interval, are diftinguUhed by no intervals : 
fiich as are endued with parts, fubfift without parts : and magnitudes 
without the diffufion of magnitude^ as on the contrary in corporeal 
caufes^ things without parts fubfift divifibly, and fuch as are void of 
magnitude with the extenfion of magnitude. Hence, the circle re-^ 
fident in cogitation, is one, fimple and free from interval: and mag- 
nitude itfelf is there deftitute of magnitude ; and figure exprefled by 
no figure: for fuch are reafons feparate from matter. But the circle 
fubfifting in the phantafy, is divifible, figured^ endued with interval, 
not. one only, but one and many, nor form alone, but diftributed 
with form. And the circle, in fenfible objeds, is compofite, diftanir 
with magnitude, diminifhed by a certain reafon, full of ineptitude^ 
and very remote from the purity of immaterial natures. We muft 
therefore fay, that geometry, when it aflerts any thing of circle 
and diameter, and of the paflions and affedions which regard tho 
circle; as of contacts, divifions, and the like: neither teaches nor 
difcourfes concerning fenfible forms, (fince it endeavours to fepara'e 
us from thcfe), nor yet concerning the. form refident in cogitation^ 
(for here the circle is one, but geometry difcourfes of many, propofrng 
VojL. I. N fome- 
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fomcthing of each, and contemplating the fame of all: and here it 
is indivifible, but the geometric circle is divifible) ; but we mud con- 
fefs, that it conliders univerfal itfplf ; yet as diftributed in imaginative 
circles. And that it beholds, indeed, one circle * : and by the me- 
diuni of another, contemplates the circle refident in the depths of 
cogitation : but by another, different from the preceding, fabricates 
the fair variety of its demonftrations. For fince cogitation is endued 
with reafons, but cannot behold them coatraftedly, feparated from 
material figure ; it diftributes and removes them, and draws them 
forth feated in the (hadowy bofom of the phantafy, and placed In the 
veftibules of primary forms ; revolving in it, or together with it^ the 
knowledge of thefe : loving, indeed, a feparation from fenfibles, but 
finding imaginative matter proper for the reception of its univerfal 
forms. Hence, its intelledion does not fubfifl without the phantafy. 
And the compofitions and divifions of figures are imaginative; and 
their koowicdge is the way which leads us to that eflence purfued by 
cogitation: but cogitation itfelf, does not yet arrive at this (lable 
eflence, while it looks abroad to externals, contemplates its internal 
forms according to thefe, ufes the impreifions of reafons, and is moved 
from itfelf to external and material forms. But if it fhould ever be 
able to return to itfelf, when it has contra^ed intervals and impref^ 
fions, and beholds multitude without impreilion, and fubfifting uni« 
formly; then it will excellently perceive geometrical reafons, void 
of divifion and interval, eflential and vital, of which there is a copious 
variety. And this energy will be the beft end of the geometric 
ftudy; and truly the employment of a Mercurial gift, bringing it 
back as from a certain Calypfo, and her detaining charms, to a more 
intelledual knowledge ; and freeing it from thofe forming apprehen- 
fions with which the mirror of the phantafy is replete. Indeed, it ig 
requifite that a true geometrician fhould be employed in this medi- 
tation, and fhould eftablifh, as his proper end, the i&xcitation and 
tranfitioQ from the phantafy to cogitation alone ; and that he fhould 

♦ That 18, geometry firft fpcculatcs the circle delineated on <paper, or in the duft: but by 
the medium of the circular figure in the phantafy, contemplates the circle refident in cogitation; 
and by that uuiTcrfal, or circular reafon, participated .in the circle .of the phantafy, frames iti 
^emosiitcatlons. 

accom- 
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accompIi(h this by feparating himfelf from intervals, and the paflive 
intelle£t to that energy which cogitation contains. For by this means 
he will perceive all things without an interval, the circle and diameter 
without a part, the polygons in the circle, all in all, and yet every 
one feparate and a-part. Since, on this account, we exhibit alfo in 
th€ phantafy, both circles infcribed in polygons, and polygons in 
circles ; imitating the alternate exhibhion of reafons deftitute of parts. 
Hence, therefore, we defcribe the conftitutions, the origin, diviiions, 
pofittons, and applications of figures : becaufe we iift the phantafy, 
and diftances of this kind proceeding from its material nature ; fince 
form itfelf is immoveable, without generation, indivifible, and free 
from every fubjedl. But whatever form contains ocailtly, and in art 
indiftant manner, is produced into the phantafy fubfifting with inter- 
vals, divifibly and expanded. And that which, indeed, produces thc^ 
forms of geometric fpeculation, is cogitation: but that from which 
they are produced, is the form refident in cogitation: ancVthat in: 
which the produced figure refides is what is called the paflive intclled. 
Which folds itfelf about the impartibility of true intelleft, feparates 
from itfelf the power of pure intelligence free from interval, conforms^ 
itfelf according to all formlefa fpecies, and becomes perfeAly every thing 
from which cogitation itfelf, and our indivifible reafon confifts. And 
thus much concerning the geometric matter, as we are not ignorant 
of whatever Porphyry thePhilofopher has obierved in his mifccllanies, 
and whatever many of the Platonifls defcribe. But we think that the 
prefent difcuflions are more agreeable to geometric diflertations, and 
to Plato himfelf, who fubje^s to geometry the objeils of cogitation. 
For thefe mutually agree among themfelves; becaufe the caufes, 
indeed, of geometrical formjs, by which cogitation produces demon- 
lirations, pre-exift in demonftration itfelf: but the particular figures 
which are divided and compounded^ are fituated in the receptacle of 
the phantafy. 
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CHAP. 11. 

What kmd of Science Geometry is. 

BXJ T 4et us now fpeak of that fcience which i>ofle(res a power of 
contemplating the univerfal forms participated by imaginative 
matter. Geometry^ therefcM-e, is endued with the knowledge of mag- 
nitudes and figures^ and of the terms and reafons fubfifting in thefe ; 
together with the paflions, various pofitions and motions which are 
contingent about thefe. For it proceeds, indeed, from an impartible 
point, but defcends even to folids, and finds out their multiform 
diverfuies. And again, runs back from things more compoiite, to 
things more fimjgle, and to the principles of thefe : fince it ufes com- 
pofifions and refolutibns, always beginning from fuppofitions, and 
afTuming its principles from a previous fcience ; but employing all 
the diale^ic ways. In principles, by the divifions of forms from 
their genera, and by defining its orations. But in things pofterior 
to principles, by demonftrations and refolutions. As likewife, it 
exhibits things more various, proceeding from fuch as are more 
fimple, and returning to them again, Befides thi*?, it feparately dif* 
courfes of its fubjeds; feparately of its axioms; from which it rifes 
to demonftrations; and feparately of eflential accidents, which it 
(hews likewife are refident in its fubjeOs. For every fcience has, 
indeed, a genus, about which it is converfant, and whofe paflions it 
propofes to confider : and befides this, principles, wluch it ufes in 
demonftrations ; and eflential accidents. Axioms, indeed, are com- 
mon to all fciences (though each employs them in its peculiar fub- 
jefl: matter), but genus and eflential accident vary according to the 
fciential variety. The fubjefts of geometry are therefore, indeed, 
triangles, quadrangles, circles, and univerfally figures and magnitudes, 
and the boundaries of thefe. But its eflential accidents are divifions, 
ratios, contads, equalities, applications, excefifes, defedls, and the like. 
But its petitions and axioms, by which it demonftrates every parti- 
cular are, this, to draw a right line frcjm any point to any point; 
and that, if from equals you take away equals, the remainders will 

be 
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be equal ; together with the petitions and axioms confequent to thefe. 
Hence, not every problem nor thing fought is geometrical, but fuch 
only as flow from geometric principles. And he whe is reproved 
and convidted from thefe, is convinced as a geometrician. But who* 
ever is convinced from principles different from thefe, is not 
a geometrician, but is foreign from the geometric contemplation* 
But the objects of the non-geometric invefligation, are of two kinds. 
For the thing fought for, is either from entirely different principles, 
as we fay that a mufical enquiry is foreign from geometry, becaufe it 
emanates from other fuppofitions, and not from the principles of 
geometry : or it is fuch as ufes, indeed, geometrical principles> but at 
the fame time perverfely, as if any one fliould fay« that parallels 
coincide. And on this account^ geometry alfo exhibits to us inftru- 
ments of judging, by which we may know what things are con- 
fequent to its principles, and what thofe are which fall from the 
truth of its principles: for fome things attend geometrical, but 
others arithmetical principles. And why fliould we fpeak of others, 
lince they are far diftant from thefe ? For one fcience is more certain 
than another (as Ariftotle fays ♦) that, indeed, which emanates frojn 
more fimple fuppofitions, than that which ufes more various prin- 
ciples ; and that which tells the why^ than that which knows only the 
fimple exiflence of a thing; and that which is converfant about 
intelligibles, than that which touches and is employed about fenfibles. 
And according to thefe definitions of certainty, arithmetic is, indeed, 
more certain than geometry, fince its principles excel by their fim- 
plicity. For unity is void of pofition, with which a point is endued. 
And a point, indeed, when it receives pofition, is the principle of 
geometry : but unity, of arithmetic. But geometry is more certain 
than fpherics; and arithmetic, than mufic. For thefe render univer- 
fally the caufes of thofe theorems, which are contained under them. 
Again, geometry is more certain than mechanics, optics, and catop- 
trics. Becaufe thefe difcourfe only on fenfible objeds. The prin- 
ciples, therefore, of geometry and arlthmotic, differ, indeed, from 
the principles of other fciences ; but the hypothefes of thefe two, 

* In his firll Analytics^ t. 42. See the DiiTertatlon to this woik. 

alternately 
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aUeri^al^^Iy ^iff^t apd ^gr^e acQ[>r<@^g to the difFerence we haTQ 
2^j?%dy defpribe^. Heqc?, alfo, with refpe^ to the theorems whicK 
/ ^<; d€inAnitr%(ed in thefe fcieQce8> fom^ are» indeed^ commou to them,, 
but others peculiair. For the theorem which fays, everj/t proportion, 
may^ 6e e^fpre^^J, alone belongs to arithmetic; but by no meana to 
g^pmetry: iince this lafl fcience contains things which cannot be 
e;spre06d *. That theorem alfo, which affirms, that tAe gnomons of 
quadrangles are terminated according to the leq/i t> is the property o£ 
arithmetic: for in geometry, a minimum cannot be given. But thofe, 
things are peculiar to geometry, which are converfant about pofitions; 
for numbers have no pofition : which refpeft conta(!ts i for contadk: 
rg found in continued quantities: and, which arfe converfant about 
in(?fi^ble proportions; for where divifion proceeds to infinity, therC) 
alfo that which is ineffable is found %• But things common to both, 
thcfe fciences, are fu^h as refpeiCk divifions, which Euclid treats of. 
in the feco<)4 book; except that propofitioa which divides a right line 
into ej^tre^ne and mean proportion §• Again, of thefe common 
theorems, ibme, indeed, are transferred from geometry into arithiL 
xnetic ; but othersi on the contrary, from arithmetic into geometry : 
and others fimilarly accord with both^ which are derived into them 
£rom the whole mathematical fcience« For the permutation, indeed^ 

• Such as the proportion of the diagonal of a fquare to its fide ; and chat of the diameter of 
a circle, to the |)criphery, 

. f The gnomonst from which fquare numbers are producedi are odd numbers in a natuml 
ieries from unity, i. e. i, 3, j, 7, 9, ir» &c.. for thcfe, added to each other continually, 
produce fquare numbers aJ infinitum. But thefe gnomons continually decreafe from the higheil, 
and art at length terminated by indiTiBble unit}*. 

X This dodtrine of ineffable qiiantities, or fuch whole proponion cannot be exprelFed, is 
largely and accurately difcuiTed by Euclid, in the tenth book of his Elements : but its fludy 
is neglected by modern mathematicians, hecauft ii is 9/ no ufe^ that is, becaufe it contributes 
to nothing mechanical. 

§ This propofition is the nth of the fecond book: at lead, the method of diriding a line 
into extreme and mean proportion, is immediately deduced from it ; which is done by Euclid, 
in the 30th, of the fizth book. Thus, Euclid fliews (ii. a.) how to divide the line 

y^ I ^ ) A B, fo that the re(5langle under the whole A B, and the fegment 

G B, may be equal to the fquare n^ade from AG: for when this is done, it follovvs, that ns 
A B is to AG, fo is AG to ^ B ; as is well known. But this propofition, as Dr. 
Barrow obfenres, cannot be explained by numbers ; becaufe there is not any number which 
can be fo divided, that the 'produA from the whole into one part, may be equal to the fquare 
from the other part* 

-3 ^ converfions, 
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coQverfions, compofitions, and divifionft of ratios are, after this tn an- 
iier» common to both. But fnch things as are commenfurable^ 
arithmetic firft beholds; but afterwards geometry, imitating arith^ 
metic. From whence, al(b, it determines fuch things to be commeh- 
furables of this kind, .which have the fame mutual ratio to bne another, 
as number to number ; becaufe commenfurability principally fubfiflB 
in tnimbers. For where number is, there alfo that which is coih- 
menfurable is found j and where commenfurable is, there alfo number. 
Laftly, geometry firft infpeds triangles and quadrangles : but, arith- 
metic, receiving thefe from geometry, confiders them according to 
proportion. For in numbers, figures refide in a caufal manner. 
Being excited, therefore, from eflFeds, we pafs to their caufes, which 
are contained in numbers. And at one time, we indifi^erently behold 
the fame accidents, as when every polygon is refolved by us into 
triangles *: but, at another time, we are content with what is neareft 
to the truth, as when we find in geometry one quadrani^le the double 
of another, but not finding this in numbers, we fay that one fquare 
is double of another, except by a deficience of unity. As for in- 

* All polygonous figures, may, it is well known, be refblved into triahgtes ; and this is no left 
tiue of polygonous numbers, as the following obfer? ations evince. All number brigimites from 
indivlfiblc uuity, which corrcfponds to a point : and it is either linear, correfpOnding to a line ; 
or fuperficial, which corrcfponds to a fuperficies ; or (olid, which imitates a geometrical folid* 
After unity, therefore, the 6rft of linear numbers is the duad ; juft as every Unite line is allotteti 
two extremicics. The triad is the firft of fuperficial cumbers ; as the triatigle of geometrical 
figures. And the tetrad, is the firfl of folids ; becaufe a triangular pyramid, is the firft amonr 
fol.d numbers, as well as among folid figures* As, therefore, the monad is aiEmllat^d to the 
pointy fo the duad to the line, the triad to the fuperficies, and the tetrad to tHe folid. Now, 
of fuperficial numheis, fome are tnanglts, others fquares, others pentagons, hexagons, hep* 
ttgons, &c. Triangular numbers are generated from the comitrual addition of numbers in a 
natural feries, beginning from unity. Thus, if the numbers if 2f 5» 4> 5, &c. be added t6 
each other continually, they will produce the triangular numbers i, 3,6, 10, 15, &c. and if 
•every triangular number be added to its preceding number, it will produce a fquare number* 
Thus 3 added to 1 makes 4 ; 6 added to 3 is equal to 9 • 10 added to 6 is equal to 16; and fo 
of the reft. Pentagons, are produced from the jun^ion of triangular and fquare numbers, ai 
follows. Let there be a feries of triangular numbers 1, 3, 6, 10, 15, &c. 

And of fquares i, 4, 9, 16, 25, &C. 
Then the fccond fquare number, added to the firft triangle, will pitxluce the firft pentagoti 
from unity, i;e. 5. The third fquare added to the fccond mangle, will produce the fecond 
pentagon, i. e. 12; and ^o of the reft, by a fimilar addition. In like manner, the fecond 
pentagon, added to the firft triangle, will form the fit ft hexagon from unity ; the third peotagOB 
and the fecond triangle, will form the fecond hexagon, &c. Andj by a fimilar proceeding, all 
the other polygons may be obtained^ 

Aance, 



96 COMMENTARIES O F. PRO.CLUS^ 

ftance, the fquare from 7, is double: the fquarefrom 5, wantkig one; 
But we have produced our dilcuflion to this lengths for the purpofc 
of eviacing the communioa and diflPierence in the principles of thefe 
two fciences. Since it belongs to a geometrician tofurvey from what 
common principles common theorems are divided ;, and from what 
principles fuch as are peculiar proceed ; and thus to diftingiiifh be-*- 
tween the geometrical^ and non- geometrical, referping each of them 
to different fciences.. 

CHAP. Ilf. 

¥raffi whence the whale of Geometry, originated ^ bow far it proceeds^ 
and in what its^JJtilityxonJiJh.^ 

BU T, beginning dill higher, let us contemplate the whole of 
geometry, from whence it originated, and how far it proceeds 
in its energies: for thus we fhall properly perceive the ornament 
which it contains. Indeed,^ it is neceifary to underfland that it is 
extended through the univerfafity of things : that it accommodates 
its animadverfions ^ to all beings ; and contains in itfelf the forms of 
all things: that, according to its fupreme part, and which is endued 
with the higheft power of intelligence, it furveys true being-s ;. and 
teaches by images the properties of divine ornaments, and the pov^rs 
of intelledual forms: for it contains the reafons of thefe alfo in 
its peculiar contemplations. And it exhibits what figm-cs are conve- 
nient to the ^pJ, to primary effences, and to the natures of fouls. 
But, according' to its middle cognitions, it evolves cogitative reafons ; 
explains and beholds the variety which they contain ; exhibits their 
exiftence, and inherent pallionsj as alfo, their communities and di- 

• IntelleAioDS arc univ^rfally correfpondent to their obje£te, and ]>articipare of evidence or 
the contrary, in proportion as their fubjeds are lucid or obfcurc. Hence, Porphyry, in his 
fentenccs, juAly obfervesy that ** we do not underdand in a fimilar manner with all thf 
powers of the foul, but according to the particular eifence or each. For with the intellc/l 
we underftand intellrdlually ; and ^ith the foul, rationally : our knowledge of plants is accorc^ 
ing to a feminal conception ; our undcrdanding of bodies is imaginative; and our intelledit^n 
of the divinely folitary principle of the univerfo> who is above all things, is in a manner fnpc- 
pior to intellectual perception, and by a fupcr-cffeniial energy." ^A^^^yMi cr^e? T«N©*r«, (lO.) 
80 tbat, in confequence- of this reafoning, the fpeculntions of geometry are then rood true^ 
when moft abitrafled from fenfible and jnaterial natures* 

verfiticSf 
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Ytrfities. From which, indeed, it comprehends, in terminated bounds^ 
the imaginative formations of figures, and reduces them to the eflentia! 
fubilance of reafons. But, according to the third propagations of 
cogitative intelligence, it confiders nature, and delivers the manner 
in V7hich the forms of fenfible elementSt and the powers which they 
contain^ are previoufly received according to caufe, in the reafons 
themfelves. For it poflefles, indeed, the iniages of univerfal intelli- 
gible genera; but the exemplars of fuch as are fenfible: and com-i 
pletes its own eflence, according to fuch things as are fubjed to 
cogitation. And through thefe, as through proper mediums, it 
afcends and defcends to thofe univerfals which truly are, and to 
fenfible forms which are in a fiate of perpetual formation. But 
always geometrically philofophifing concerning the things whkh are, 
it comprehends in all the proportions of virtues, the images of in« 
telledual, animal, and natural concerns. And it delivers, in an or- 
derly manner, all the ornaments of republics : and exhibits in itfelf 
their various mutations. Such then are its energies arifing from a 
certain immaterial power of cognition: but w;hen it touches upon 
matter, it produces from itfelf a multitude of fciences; fuch as 
geodasfia, mechanics, and perfpedive: by which it procures the 
greateft benefit to the life of mortals* For it conftruds by thefe 
fciences, war-inftruments, and the bulwarks of cities ; and makes 
known the circuits of mountains, and the fituations of places. 
Laftly, it inftruQs us in meafures : at one time of the diverfified ways 
of the earth; and at another, of the reftlefs paths of the deep. Add 
too, that ic conftruds balances and fcales, by v^ch it renders to 
cities a fdre equality according to the invariable flandard of number, 
Likewife, it clearly exprefles, by images, the order of the whole orb 
of the earth ; and by thefe, manifefts many things incredible to man- 
kind, and renders tbem cr^edible to all. Such, indeed^ as Hiero of 
Syracufe is reported to have faid of Archimedes ^, when he had 
fabricated a ihip furnifhed with three fails, which he had prepared 
to fend to Ptolemy king of Egypt. For when all the Syracufians 
together, were unable to draw this ihip, Archimedes enabled Hiero 

* See Plutftrch, in the life of Miircclluf. 
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to draw it himfelf, without any afiiftance from others. But he, 
being aftonifhed, faid, From this day, Archimedes (hall be believed 
in whatever he (hall affirm. They alfo report, that Gelo faid the 
fame, when Archimedes difcovered the weight of the feveral mate* 
rials from which his crown was compofed, without diflblviog their 
union. And fuch are the narrations which many of the ancients 
have delivered to our memory, who were willing to fpeak in praife 
of the mathematics : and, on this account, we have placed before the 
reader, for the prefent, a few out of the many, as not foreign from 
our defign of exhibiting the knowledge and utility of geometry* 

CHAP. IV. 

On the Origin of Geometry^ and its Inventors. 

BU T let us now explain the origin of geometry, as exifting in 
the prefent age of the world. For the demoniacjal Ariftotle * 
obferves, that the fame opinions often fubfift among men, according 
^o certain orderly revolutions of the world : and that fciences did not 
receive their firft conftitution in our times, nor in thofe periods which 
are known to us from hiftorical tradition, but have appeared and 
vani(hed again in other revolutions of the univerfe ; nor is it poflible 
to fay how often this has happened in paft ages, and will again take 
place in the future circulations of time. But, becaufe the origin of 
arts and fciences is to be confidered according to the prefent revolution 
of the univerfe, we muft affirm, in conformity with the moft gene- 
ral tradition, that geometry was firft invented by the Egyptians, 
deriving its origin from the menfuration of their fields: fince this, 
indeed, was neceflary to them, on account of the inundation of the 
Kile wafliing away the boundaries of land belonging to each. Nor 
ought It to feem wonderful, that the invention of this as well as of 
other fciences,' fliculd receive its commencement from convenience 
and opportunity. Since whatever Is carried in the circle of genera-* 

* In Tib. i.c!c Ca'loy tfx. 22. et lib. i. Mcteo. cap. 3. i^rtflotle uas called demoniacal by the 
Pfatonic philofophcrs, in con fiqucncc of the encomium beftowctl on him b}* his mailer, Plato, 
•• That lie was tnc darmon of naiinc.'* Indeed, his gicat knowledge in things fubjc<5l to the 
dominion of n.^iirc, well defcrvcd this encomium ; and the epithet ^/v/>r^» has Lcen miieiLlly 
»i'cnbcd CO lUto, Isom his proiuuud knowledge of the intelligible world. 
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tion, proceeds from the iniperfea to the perfeft. A tranfition, 
therefore, is not undefervedly made froni feafe toconfideration, and 
from this to the nobler energies of intelle(3: *. Hence, as the certain 
knowledge of numbers received its origin among the Phoenicians, on 
account of merchandife and commerce, fo geometry was found out 
among the Egyptians from the diftribution of land. When Thales, 
therefore, firft went into Egypt, he transferred this knowledge from 
thence into Greece: and he invented many things himfelf, and com- 
municated to his fucceflbrs the principles of many. Some of which 
were, indeed, more univerfal, but others extended to fenfibles. 
After him Ameriftus, the brother of Stefichorus the poet, is cele- 
brated as one who touched upon, and tailed the ftudy of geometry, 
and who is mentioned by Hippias the Elean, as reftoring the glory of 
geometry. But after thefe, Pythagoras changed that philofophy» 
which is converfant about geometry itfelf, into the form of a liberal 
dodrine, coniidering its principles in a more exalted manner 1 and 
inveftigating its theorems immaterially and intelledually ; who like- 
wife invented a treatife of fuch things as cannot be explained f in 
geometry, and difcovered the conftitution of the mundane figures. 
After him, Anaxagoras the Clazomenian fucceeded, who undertook 
many things pertaining to geometry. And Oenopides th^ Chian, 
was fomewbat junior to Anaxagoras, and whom Plato mentions in his 
Rivals, as one who obtained mathematical glory. To thefe, fucceeded 
Hippocrates, the Ghian^ who invented the quadrature of the lunula X^ 

and 

• £»( MTV, is wanting in the original, but is fup^lied by the excellent tranflation of ftarocius. 

+ 'AXbywt in the printed Greek, which Fabricius, in his Bibliotheca Graeca, vol. i. page 
3^^, if of opinion, fliould be read euaXoyur; but I have rendered tht word according to the 
tranflation of Barocius, who is likely to have obtained the true reading, from the variety of 
inanufcripts which he confuUed. 

^ The quadrature of the Lunula is as follows. 
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and Theodorus the Cyrenean, both of them eminent in geometrkal 
knowledge. For the firftof thefe, Hippocrates compofed geometrical 
elements: but Plato, who was pofterior to thefe, caufed as well 
geometry itfelf) as the other mathematical difciplines, to receive 
a remarkable addition, on account of the great ftudy he beftowed in 
their inveftigatiom This he himfelf manifells, and his books, replete 
with mathematical 4ifcourres9 evince : to which we may add, that he 
every where excites whatever in them is wonderful, and extends to 
philofophy. But in his time alfo lived Leodamas the '^ Thaiian, 
Architas the Tarentine, and Theaetetus the Athenian ; by whom theo- 
rems were mcreafed^ and advanced to a more ikilful conditution. 
But Neoclides was junior to Leodamas, aod his difciple was Leon ; 
who added naany dxings to thofe thought of by former geometricians* 
So that Leon alfo conftra^d dem^its more accurate, both on account 
of their multitude, and on account of ^e nfewioch they exhibit: 
and befides this, he difoovered a method of determining when a pro* 
blem, whoft inveftigation i$ fought for, is pofii^le^ and when it is 
impoffible. But Eudoxus the Cnidiaii, ^ko Was fomewhat junior to 
Leon, and the ^ompaAion of Plato, firft of all rendered the multitude 
of thofe theorems which are called univerfals more abundant; and to 
three proportion^ added three others; and things relative to aledUon, 
which received their commencement from Plato, he diffufed into a 
richer multitude, employing alfo refolutions in the profecution of 
thefe. Again, Amyclas the Heracleotean, one of Plato's fiimiliars^ 
and Menxchmus, the difciple, indeed, of Eudoxus, but converfant 
with Plato, and his brother Dinoftratus, rendered the whole of 
geometry as yet more perfeft. But Theudius^ the Magnian^ appears 

Let ABC be a right-angled triangle f and B A C a ftini-circle on tbe diaaieter B C t B N A 
a femi-circle defcribed on tbe diameter A B ; A M C a fem^-circle defcribed on tl^e diameter 
A C. Then the feminnrcle B A C i» equal to the iemi-circlet B N A, and A M C 
together: (becaufe circles are to each other ai the fquarei of their diameters, 31, 6.) If^ 
therefore, you take awajr the two fpaces B A, A C commen on both fidev,^ there will remain^ 
the two lunulas B N A, A M C, bounded on both iidcs with circular Hoes, equal to the 
ri^u*anglcd triangle B A C« And if the line B A, be equal to the line A C, and you let 
L\\ a perpendicular to the hypotheaufe B C, the triangle BAG will be equal to the lunular 
fpace B N A, and the triangle C O A will be equal to Ae lunula C M A. Thofe wha 
are curious, may fee a leng account of an atteospt of Hippocrates to fquart the circk>» by the^ 
iufcntion of the lunulas^ in Simplicius on Arittetle's Phyfics, lib* u 
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to have excelled, as well in mathematical difciplines, as in the reft of 
philofophy. For he conftruded elements egregioufly, and rendered 
many particulars more univerfaL Befides, Cyzicinus the Athenian, 
flouriihed at the fame period, and became illuftrious in other 
tnathemadcal difciplines, but efpecially in geometry. Thefe, there*- 
fore, reforred by turns to the Academy, and employed themfelves in 
propoling common queftions. But Uermotimus, the Colophonian, 
rendered more abundant what was formerly pubfiflied by Kudoxus 
and Theastetus» and invented a multitude of elementSs and wrote ccn^ 
ceming fome geometrical places^ But PhiUppus the Mendacan ^, a 
difdple of Plato, and by him inflamed in the mathematical difciplines, 
both compofed queftions, according to the inftitutions of Plato,, and 
propofed as the ohjcGt of his enquiry whatever he thought conduced 
to the Platonic philofophy. And thus £aiT hiftorians produce the per- 
fedion of this icience. But Euclid was not much junior to thefe^v 
who coUeded elements, and coaftruded many of thofe things which 
were invented by Eudoxus ; and perfefted many which were difco* 
vered by Thextetus. Befides, he reduced to invincible demonftrations, 
inch thi^s as were exhibited by otheni with a weaker arm. But he 
lived in the. times of the firft Ptolemy ^ for Archimedes mentions 
Euclid, in his firft book, and alio in others. Befides, t&ey lelate that 
Euclid vns a&ed by Ptolomy, whether there was any fliorter veay to 
the attainment of geometry than by his elementary inftitution, and 
that he anfwered, there was no other royal path which led to geome- 
try. Euclid, therefore, was junior to the familiars of Plato, but 
more ancient than Eratofthenes and Archimedes (for thefe lived at 
one and the fiime time, aecording tp the tradition of Eratofthenes) 
but he vTas of the Platonic fed, and familiar with its philofophy : 
and from hence he appointed the conftitution of diofe figures whicb 
are called Platonic *f , as the end of his elementary inffitetions. 

* So Baroctus readt, but Fabridos iff^M^. 

f i. e. The five re|^lar bodies, the p>'raiDtd, cube, o^acdrmi, dodecaedroo tnd icofiicdnM; 
eoncerniii^ which, And their application to the theory of the uaiTer&y fee Kcpler'a admirable 
work, De HanDOoia Mtiiidi» 
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CHAP. V. 

What Mathematical Volumes Euclid compofed. 

THERE are, therefore, many other mathematical volumes of 
this man, full of admirable diligence, and fkilful confideration : 
for fuch are his Optics *, and Catoptrics : and fuch alfo, are his 
elementary inftitutions, which conduce to the attainment of mufic f ; 
and his book concerning divifions \. But his geometrical inftitution 
of the Elements is efpecially admirable, on account of the order and 
cledion of thofe theorems and problems, which are diftributed 
through the Elements. For he does not aflume all which might be 
faid, but that only which could be delivered in an elementary order. 
Bcfides this, he exhibits modes of fyllogifms of every kind ; fome, 
indeed, receiving credibility from caufes, but others proceeding from 
certain figns; but all of them invincible and fure, and accommodated 
to fcience. But, befides thefe, he employs all the dialeftic ways, 
dividing, indeed, in the inventions of forms j but defining ineflential 
reafons: and again, demonftrating in the progreffions from principles 
to things fought , but refolving in the reverfions from things fought 
to principles. Befides this, we may view in his geometrical elements, 
the various fpecies of converfions, as well of fuch as are fimple as 
of fuch as are more compofite. And again, what wholes may be 
converted with wholes : what wholes with parts ; and on the other 
hand, what as parts with parts §. Befides this, we muft fay, that 
in the continuation of inventions, the difpofitions and order of things 
preceding and following, and in the power with which he treats 

♦ It may be doubted whether the optics and catoptrics, afcrihcd to Euclid in the editions of 
his works are genuine : for Savil, and Dr. Gregory, think ihcm fcarcely worthy fo great a man. 

f There are two excellent editions of this work, one by Mcibomius, in his colle^ion of 
ancient authors on harmony ; and the other by Dr. Gregory, in his cpUedion of Euclid's 
works. 

X This work is moft probably loft. See Dr. Gregory's Euclid. 

% All this is fliewn by Proclus in the following Commentaries ; and is furely nrofl admirable 
and woithy the inveftigation of every liberal mind; but I am aftaid modern mathematicians 
very little regard fuch knowledge, becaufe it cannot be applied to pradicil and mechanical 
purpofes. 

every 
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every particular, he is not deceived, as if falling from fcience, and 
carried to its contrary, falfehood and ignorance. But becaufe we majr 
imagine many things as adhering to truth, and which are confequent 
to principles producing fcience, which neverthelefs tend to that error 
which flows from the principles, and which deceives ruder minds> 
he has alfo delivered methods of the perfpicacious prudence belonging 
to thefe. From the poffeffion of which, we may exercife thofe in the 
invention of fallacies, who undertake this iufpedion, and may pre- 
ferve ourfelves from all deception. And this book, by which he 
procures us this preparation, is mCcrihcd v^crBvSu^io^^ or, concerning 
fallacies *. Becaufe he enumerates in order their various modes, and 
in each exercifes our cogitation with various theorems. And he 
compares truth with falfehood, and adapts the confutation of decep- 
tion to experience itfelf. This book, therefore, contains a purgative 
and exercifing power. But the inftitution of his elementary, fkilful 
contemplation of geometrical concerns, poirefles an invincible and 
pcrfedl narration. 



C H A P. VI. 

Concerning the Purport of Geometry. 

BUT, perhaps, fome one niay enquire in what the defign-of this 
treatife confifts? To this I anfwer, that its deflgn is to be 
diftinguiflied as well according to the objedts of enquiry, as according 
to the learner. And, indeed, regarding the fubjedl, we muft affirm, 
that all the difcourfe of geometry is concerning the mundane figures; 
Becaufe it begins from fuch things as are fimple, but ends in the 
variety of their conflitution. And, indeed, it conftitutes each of 
them feparately, but at the fame time delivers their infcriptions in a 
fphere, and the proportions which they contain. On which account 
fonn.e have thought, that the defign of each of the books is to be 
referred to the world ; and they have delivered to our memory, the 
utility which they afford us in the contemplation of the univerfe: 

* This work is unfoxtunately lofi. 

But 
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But diftingaifhing the defign with refpeft to the learner, we mufl; 
affirm, that its purpofe is the inftitution of elements; and the per« 
fedipn of the learners cogitative powers in univerfal geometry. For 
beginning from thefe, we are enabled to underfiand the other parts 
of this fcience, and to comprehend the variety which they contain. 
And, indeed, without thefe, the difcipline of the reft, is to us im- 
poffible and incomprehcnfible. For fuch theorems as are moft prin- 
cipal and (imple> and are moft allied to firft fuppofitions, are here 
colleded in a becoming order. And the demonftrations of other 
mathematicians, ufe thefe as moft known, and advance from thefe in 
their moft complicated progreflions. For thus Archimedes, in what 
he has writ concerning the fphere and cylinder, and Apollonius, and 
the reft of mathematicians! ufe, as evident principles, the things 
exhibited in this treatife. Its purpofe, therefore, is the inftitution 
of learners in the whole geometric fcience, and to deliver the deter* 
minate conftituticms of the mundane figures. 



CHAP. VIL 

From whence the Name of 'Elementary Injtitution originated^ and why 
Euclid is called the In/iitutor of Elements. 

BUT what gave rife to the name of elementary inftitution, and 
of element itfelf, from which elementary inftitution was de- 
rived ? To this we ftiall reply^ by obferving, that of theorems fome 
are ufuaily called elements, but others elementary, and others again 
are determined beyond the power of thefe. ^ Hence^ an element is 
that whofe confideration paflfes to the fcience of other things, and 
from which we derive a folution of the doubts incideiK to the particular 
icience we inveftigate. For as there are certain firft principles of 
fpeecb, moft fimple and indivifible, which we denominate elements, 
and from which all difcourfe is compofed ; fo there are certain prin- 
l^tpal theorems of the whole of geometry, denominated elements, 
which have the refpeft of principles to the following theorems; which 
regard all the fubfequent propofitions> aod afford the demonftrations 
of many accidents eifential to the fubjcds of geometric fpeculation. 

But 
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But things elementarj are fuch as extend tbemfelves to a multitude 
of propofitions, and poflTefs a certain Hmplicity and fweetnefs, yet 
are not of the fame dignity with elements; becaufe their contem- 
plation is not common to all the fcience to which they belong, as is 
the cafe in the following theorem, that in trianglesi perpendiculars, 
drawn from their angles to their fides, coincide in one point ** 
Laflly, whatever neither pofleifes a knowledge extended into multi-* 
tude, nor exhibits any thing fkilful and elegant, falls beyond the 
elementary power. Again, an elepient, as Menaechmus fays, may 
have a twofold definition. For that which confirms, is an element of 
that which is confirmed ; as the firft propofition of Euclid with re- 
fped to the fecond, and the fourth with regard to the fifth. And 
thus, indeed, many things may be mutually called elements one of 
another; for they are mutually confirmed. Thus, becaufe the exter- 
nal angles of right-lined figures, are equal to four right angles, the 
multitude of internalones equal to right angles ; and, on the contrary, 
that from this is exhibited -f-. Befides, an element is otherwife called 
that into which, becaufe it is more fimple, a compofite is diffolved. 
But it muft be obferved, that every element cannot be called the 
element of every thing : but fuch as are more principal are the 
elements of fuch as are conftituted in the reafon of the thing effedbed; 
as petitions are the elements of theorems. And, according to this 
iignification of an element, Euclid^s elements are conflrudled. Some, 
indeed, of that geometry which is converfant about planes j but others 
of flereometry. In the fame manner, likewife, in arithmetic and 
aftronomy, many have compofed elementary inflitutions. But it is 
difficult, in each fcience, to chufe and conveniently ordain elements, 
from which all the peculiarities of that fcience originate, and into 
which they may be refolved. And among thofe who have under- 
taken this employment, fome have been able to colled: more, but 
oihers fewer elements. And fome, indeed, have ufed fhorter demon- 
ilrations ; but others have extended their treatife to an infinite length. 
And fome have omitted the method by an impoflibility ; but others* 

• Becaufe thw is true only in ifofceles and fquilateral triangles. 

f This follows from the 3 ad propofition of the firft book of Euclid; and is demoaftratcd 
hy Dr. Barrow, in his fcholiun to that propofition. 
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ftiat by propoftion > and othcts, again, have attempted preparations 
againft afgumenits deft toying principka. So that many methods of 
elementary inftitution have been invented by pariicular writers on this 
fubje£k. 6ut it is requifite that this treaiife fhould entirely remove 
every thing fuperfluous, becaufe it is an impediment to fcience. But 
every thing Ihoilld be chofen, vsrhich contains and concludes the thing 
propofed; for this is mod convenient and ufcful in fcience* The 
greateft care, hkewife, fliould.be paid to ckarnefs and brevity; for 
the contraries to thefe, difturb our cogitation. Laftly, it fliould vin- 
dicate to itfelf, the univerfal comprehenfioa of theorems, in their 
proper bounds: for fuch things as divide learning into particular 
Aagments, produce an incomprehenfible know^ledge. But in all 
thtfe fnodes, any one may eafily find, that the elementary inftitution 
of EiKlid excels the inftitutions of others. For its utility, indeed, 
Specially confers to the contemplation of primary figures : but the 
tranfition from things more fimple to fuch as are more various, and 
aifo thait perception, which from axioms poffefles the beginning of 
knowledge, produces clearnefs, and an orderly tradition : and the 
migration from firft and principal theorems to the objeds of enquiry, 
cfflFefls the univerfality of demonftration. For v\rhatever he feems to 
omit, may either be knov\rn by the fame ways, as the conftrudion 
of a fcalene and ifofceles triangle ♦ l or, becaufe they are difficult, and 
capable of infinite variety, they are far remote fr'ona the e^edipn of 
elemefats, fuch as the dodrine of perturbate proportions, which 
ApoUonius has copioufly handled : or, laftly, becaufe they may be 
eafily conftruded from the things delivered, as framr caufes, fuch as 
many fpecies of angles a^d liiifes. For thefe, indeed,- were ortiitfed 
by Euclid, and are largely difcburfed of by; ethers, and afre known 
from fimple propofitions. And thus much concerning the univerfal 
elementary inftitution of geometry. 

* The method of conflrui^mg thefe is (hewn by our philofophciv in his comment 6n the firft 
{fopofitioD, at will appear in the fecond volume of thi» work* 
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CHAP. VIII. 

Concerning the Order of Geometrical Difcotirfes. 

BUT let us now explain the univerfal order of the dlfcourfcs 
contained in geometry. Becaufe then, we aflert that this fciencc 
confifis from hypothefis*, and demonftrates its confequcnt propo- 
fitions from definite principles, (for one fciencc only, I mean the firft 
philofophy, is without fuppofition, but all the reft affumc their prin- 
ciples from this) it is neceflary that he who conftruds the geometrical 
inftitution of elements, Ihould feparately deliver the principles of the 
fcience, and feparately the conclufions which flow from thofe prin*- 
ciplcs ; and that he (hould render no reafon concerning the nature or 
truth of the principles, but fhould confirm by reafons, the things 
confequent to thefe geometric principles. For no fcience demonftrates 
its own principles, nor difcourfes concerning them ; but procures to 
itfelf a belief of their reality, and they become more evident to thi 
particular fcience to which they belong than the things derived froiA 
them as their fource. And thefe, indeed, fcience knows by thedi- 
felvcs; but their confequents, through the medium of thefe. For 
thus, alfo, the natural philofopher propagates his reafons from a de* 
finite principle, fuppofing the exiftence of motion. Thus too, the 
phyfician, and he who Is fkilled in any of the other fciences atid arts. 
For if any one mingles principles, and things flowing from principles 
into one and the farne, he difturbs the whole order of knowledge, and 
conglutinates things which can never mutually agree ; fince a prin- 
ciple, and its emanating confequent, are naturally diftindl from each 
other. In the firft place, therefore (as I have faid), principles in the 
geometrijc inftitution are to be diftinguiftied from their confequents, 
which is performed by Euclid in each of his books ; who, before 
every treatife, exhibits the common principles of* this fcience; and 
afterwards divides thefe common principles into hypothefes, petitions, 
and axioms. For all thefe mutually differ; nor is an axibm, petition, 

• Tlie reader vvill^plcafe to obfcrvc, that tlic definitions arc, indeed, hypothefes, accord- 
ing to the do(5)rine of Plato^ as may be fe^n in the note to ckap« u book I. Mi thit work» 
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and hypothefis the fame, according to the demoniacal Ariftotle j but 
when that which is aflfumed in the order of a principle, is indeed 
known to theiearner, and credible by itfelf, it is an axiom: ijuch as, 
that things equal to the fame, are mutually equal to each other. But 
when any one, hearing another fpeak concerning that of which he 
has no felf-evident knowledge, gives his affent to its aflumption, 
this is hypothefis. For that a circle is a figure of fuch a particular 
kind, we prefume (not according to any common conception) without 
any preceding dodrine. But when, again, that which is aflerted was 
neither known, nor admitted by the learner, yet is afliimed, then 
(fays he) we call it petition ; as the aflumption that all right angles 
are equal. But the truth of this is evinced by thofe who ftudy to 
treat of fome petition, as of that which cannot by itfelf be admitted 
by any one. And thus, according to the do(Strine of Ariflotle *, arc 
axiom, petition, and fuppofition diflingui(hed. But oftentimes, fome 
denominate all thefe hypothefes, in the £ame manner as the Stoics 
call every fimple enunciation an axiom. So that, according to their 
opinion, hypothefes alfo will be axioms; but, according to the opinion 
cf others, axioms will be called fuppofitions. Again, fuch things as 
£ow from principles are divided into problems and theorems. The 
firft, indeed, containing the origin^ fedions, ablations, or additions 
of figures, and all the afi^edions with which they are converfant; 
but the other exhibiting th€ accidents eflential to each figure. For, 
as things efFedive of fcience, participate of contemplation, in the 
fame manner things contemplative previoufly aflume problems in 
the place of operations. But formerly fome of the ancient mathe- 
maticians thought that all geometrical propofi.tions fliould be called 
theorems, as the followers of Speufippus and Amphinomus, believing^ 
that to contemplative &iences, the appellation of theorems is more 
proper than that of problems ; efpecially fince they difcourfe concern- 
ing eternal and immutable objeds. For origin does not fubfift among 
tilings eternal : on which account, problems cannot have any place 
in thefe fciences ;., fince they enunciate origin, and the produdion of 
that which formerly had no exiftence, as the conftrudion of an equi^ 

* In hit bit Analytics* See the prece^Uaj I^^^^^rtatioo* 

lateral- 
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lateral triangle, or the defcription of a fquare on a given right line* 
or the pofition of a right line at a given point. It is better, therefore 
(fay they),, to aflert that all propofitions are of the^ fpeculative kind-: 
but that we perceive their origin, not by produdtion, but by know- 
ledge^ receiving, things eternal as if they were generated ; and on thi« 
account we ought to conceive all thofe theorematically, but not pro- 
blematically. But others, oa the contrary^ think that all fhould be 
called problems : as thofe mathematicians who have foUowsd Me* 
naechmus* But thit the office of problems is two- fold,, fometimcs, 
iiideed, to procure the thing fought s but at other times when they 
have received the determinate objedl of enquiry,, to fee, either what 
k is, or of what kind it is^ or what afFedion it pofleffes, or what its 
relation is fo another,. And* indeed, the aflertions of each are right; 
for the followers of Speufippus well perceive. Since the problems 
of geometry are not of the fame kind*, with fuch as ard mechanical. 
For thefe are fenlibles, and are endued with origin, and mutation of 
every kind. And, on the other hand, thofe who follow Menxchmus 
do not diflfent from truth : fince the inventions of theorems cannot by 
any means take place without an approach into matter; I mean in* 
telligible matter. Reafons, therefi>re, proaeeding . into this, and 
giving ^Drm to its fbrmlefs nature, are not undefervedly laid to be 
afiimilated to generations. For we fay that the motion of our cogi- 
tation, and the produdion of its inherent reafons, is the origin of 
the figures fituated in the phantafy*. and of the affedions with which 
they are converfant: for there conftrudions andfedions, pofitions 
and applications, additions and ablations, exift^ but every thing re^ 
fident in cogitation, fubfifls without origin and mutation. There 
are, therefore, both geometrical problems and theorems. But, be- 
caufe contemplation abounds in geometry, as produdionin mechanics, 
all problems participate of contemplation ;^ but every thing contem* 
plative is not proUematical. For demonftrations are entirely the 
work of contemplation; but every thing jn geometry pofterior to the 
principles, is aflumed by| demonflration. Hence, a theorem is more 
common; but all theorems do not require problems.; for there are 
li>me which poffefs from themfelves the demonftration of the thing 
Cnight. But othgfs^dillingyiihing. a theorem from a problem, lay^ 
' ' that 
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W> '/ ^ -Vjfr^^vft. r .;i«if^U^ air*: wisju *^ tiniit i£m: mrc ir gniwacs 
i? :jsfi^»^ V/t i^^ti rt#^ ;<v.>i»ar,«.T-j, f!oifif ^7 f:ar u^ -x-r^r* -n ji- 

>; y*f. f^jlj!.^ I5f*e <// -rl^i^^'H^ a <|Mdnin:5;U; f^r a frgnrc tint is net 
i\Hi$^U'sf$y;$Uf ffp^y li/t d/^cu^j^, Aui^ in iV/rt, all cf tbis kind he- 
^/f^l5 t/i tit^ (/f/^/kfriatir^l #>f4-^, iJiit the followers of 2>modatsf, 
i^J*/; v/*^ hnuYiMf vrkfi rbe doctrine of Oenopides, bat the difciplc of 
Au4fnn^ iiittiuirmiti a theorem from a problem, foizr 2s z theorem 
rM/jfiif#;* wfi;it. the fymfKom if which is predicated of the matter it 
< //fit;iifi<^ J l;ijt % jvoblcm eiKjuire<5 what that is, the exiftence of which 
t^ yfitu\f''\» Vtnm whence the followers of Poffidonius define a 
xhtuff^ux ;i proiiofition, by which it is enquired whether a thing exifts 
i^r uhX { \m\ A problem! a propofition, in which it is enquired what 
i4 ihinK '"*» ^^^ •'^^^ marmcr of its cxirtencc. And they fay that we 
iMijfht to ii)r\x\ the contemplating propofition by enunciating, as that 
ivcry triftn){U: lus two fides greater than the rdnfliHing one, and that 
3 ^^^ 
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the angles at the bafe of every ifofceks triangle are equal : but we 
muft form the problematical propofitipn, as if enquiring whether a 
triang^e is to be conllruded upon this right line. For there is a 
difference, fay they, abfolutely and indefinitely, to enquire whether 
the thing propofed is from a given point to eredl a right line at right 
angles to a given line, and to behold what the perpendicular is. 
And thus, from what ha6 been faid, it is manifeft there is fome dif- 
ference between a problem and a tbeojem. • But that the elementary 
inftitution of Euclid, alfo, confifts partly of problems, and partly of 
theorems, will be manifeft from confidering the feveral propofitions. 
Since, in the conclufion of his demonftrations, he fometimes adds 
(which was to be (hewn) fometirnes (which was to be done) the latter, 
fentcnce being tjiie mark or fy.mbql ^pf problems, and the. former p£ 
theorems. For although, as we have faid, demonftration ta^es place 
in problems, yet it is often for the fake of generation; for we alfume 
demonftration in order to ftievv, that what was commanded is accom- 
pliftied: but fometimes it is worjhy by itfelf,. fince the nature of the 
thing fought, after may he brought into the. midft. But you will- 
find Euclid fometimes combining theorems with problems, and ufing 
them alternately, as in the firft book; but fometimes abounding 
with the one and not the other. For the fourth book is wholly pro- 
blematical; but the fifth is entirely coinpofed from theorems. And 
thus much concerning the oider of geometrical propofitions. 



CHAP. IX. ' 

Concernir^g f1^,j)efignrpftbe'fifjt Book^'-^its Divijioriy'^and a. previous 
'] .. Ad^on,kifjni9\t he Reader. 

BUT^ after thefe confideroftiops,, whcn.we hfive determined the 
defigu of the firft book, and have exhibited its divifion, we {hall 
enter upon the treatife of the definitions. * The defign, then, of this 
book, is to deliver the principles of the contemplation of righx lines. 
For thougli a circle, and its corilideration, Is more excellent than the 
eftence and knowledge of right lines, yet the dodrine concerning 
thefe is more adapted to us, who are haftening to transfer our cogi- 
tation- 
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rthat indeed every problem receives whatever ir predicated of its maN 
ter, together with its own oppofite : but that every theorem receives, 
indeed, its fymptom predicate, but not its oppofite. But I call the 
matter of thefe, that genus which is the fubjedt of enquiry; as for 
inftance, a triangle, quadrangle, or a circle : but the fymptom pre- 
dicate, that which is denominated an efiential accident, as equality, 
or feflion, or pofition, or fome other affedion of this, kind. A^befr, 
therefore, any one propofes to infcribe an equilateral triangle in a 
circle, he propofes a problem : for it is pofFible to infcribe one that 
is not equilateral. But when any one aflerts that the angles at the 
bafe of an ifofceles triangle are equaU wcrtiuft affirm that he propofes 
a theorem j for it is not poffible that the angles at the bafe of an 
ifofceles triangle fhould be unequal to each other. On which account, 
if any one forming problematically, fhould fay that he wiflies to in- 
fcribe a right angle' in a femi- circle, he muft be confidered as ignorant 
of geometry; fince every angle in a femi-circle is neceflarily a right 
one. Hence, propofitions which have an univerfal fymptom, attend- 
ing the whole matter, muft be called theorems ; but thofe in w hich 
the fymptom is not univerfal, and does not attend its fubjedl, mufl 
be confidered as problems. As to bifedl a given terminated right 
line, or to cut it into equal parts : for it is poffible to cut it into 
unequal parts. 'To bifeflr* every ^reftilmestr angle, or divide it into 
equal parts ; fbl' a divifion may be ^iven into unequal parts. On a 
given right line to defcribe a quadrangle; for a figure that is not 
quadrangular may be defcribed. And, in fhort, all of this kind be^ 
long to the problematical order. But the followers of Zenodotus, 
who was familiar with the dodtrine of Ocnopides, but the difciple of 
Andron, diftinguifh a theorciti from a problem, fo far as a theorem 
-enquires what the fymptom is which is predicated of the matter it 
contains ; but a problem enquires what that is, the exiflence of which 
is granted. From whence the followers' of Poffidonius define a 
theorem a propofition, by which it is enquired whether a thing exifts 
or not ; but a problem, a propofition, in which it is enquired what 
a thing is, or the manner of its exiftence. And they fay that we 
ought to form the contemplating propofition by enunciating, as that 
jevcry triangle has two fides greater than the rdnfltiiing one, and that 
3 t^e 
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tation from more imperfedl and fenfible natures, to fuch as are intelli- 
gible. For, indeed, right lined figures are proper to fenfibles, but a 
circle to intdligiblcs. "Becaufe that which is fimple, uniform, and 
definite, is proper to the nature of the things which are: but that 
which is various, and which increafes indefinitely from the number 
of its containing fides, regards the fluctuating eflence of fenfible 
particulars. Hence, in this book, the firft and mod principal 
of right lined figures are delivered ^ I mean the triangle and parallel- 
logram. For in thefc, as txnder their proper genus, the caufes of 
the elements are contained : viz. the ifofceles and fcalene, and thofe 
v^hich are formed from thefe, the equilateral triangle, and the qua- 
drangle, from which the four figures of the elements are compofed. 
We fhall find, therefore, as well the origin of the equilateral triangle, 
as of the quadrangle; of the laft, indeed, upon, but of the firft; from 
a given right line. [• An equilateral triangle, therefore, is the 
proximate caufe of the three elements, fire, air, and water : but a 
quadrangle is annexed to earth. And laflly, the defign of the firft 
book IS adapted to the whole treatife, and confers to the univerfal 
knowledge of the mundane elements. Befides, it inftru£ts learners 
in the fcience concerning rig;ht-lined figures; fince it rightly invents, 
and accurately collefts, the firfl: principles of thefe. 

•But this book is divided into three greateft parts, of which the firft 
^leclares the origin and properties of triangles, as well according to 
angles, as alfo according to fides. Befides, it makes mutual com- 
jparifons of thefe, and beholds every one by itfelf. For receiving' 
one triangle, fometimes it confiders the angles from the fides ; but 
fometimes the fides from the angles : and this according to equality 
and inequality. And -fuppofing two triangles, it difcovers the fame 
property again, by various methods. But the fecond part combines 
the contemplation of parallelograms, defcribing their properties and 
generations. And the third part (hews the communication of triangles 

* Thar part of this work cnctofed within the brackets, it wanting in the original ; which I 

have rellored from the excellent Terfion of Barociut. The philofophipal reader, therefore, of 

the original, who mny not have Barocius in his pofleflion, will, I hope, be pUafed, to fee (o 

^reat a vacancy fupplied ; efpeciallyi as it contains the beginning of the commcntar)' on the 

.iiifimxhn of a point. 

and 
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and parallelograms, both in fymptoms and mutual compariTons. 
For it ihews that triangles and parallelograms conflitoted on the fame 
and on equal bafes, are affeded ^ith the fame paflions ; and by 
complication, when both (land upon one bafe : and again» after what 
manner a parallelogram may be made equal to a triangle ; and laftly» 
concerning the proportion which in right angled triangles, the fquare 
made from the fide fubtending, has to the fquares containing the 
right angle. And fuch is the dirifion of the firft Book. 

But, previous to our enquiry into each of thefe parts, we think it 
requifite to admonifh the reader, that he mufl not require of us, thofe 
imall afTamptions, and cafes, and whatever elfe there may be of that 
kind, which has been divulged by our predeceffors. For we are 
iatiated with thefe, and fhall, therefore, but rarely adopt them in 
our difcourfe. But whatever has a more difficult contemplation, and 
regards univerfal philofophy^ of this we fhall make a particular 
relation : imitating the Pythagoreans, with whom this acnigma was 
common, <^ a * figure and a (lep : but not a figure and three oboli." 
ibewing by this, that it is requifite to purfue that philofbphy which* 
afcends every theorem by a flep, and raifes the foul on high ; but 
does not fuffer it to remain among fenfibles, to fill up the ufe attendant 
on mortals, and, confulting for this, to negled the elevation which' 
rifes from hence to an intelligible eflence. 

* I do not 6od thb amigma among the Pjthagcric fymbols which are cztaBt ; fi> that ir h^ 
prabaUy no where mcDncofd but in the prefent work. And I am forry to add, that a /j^un 
madthne A§U^ is too much the general cry <if die preicnt timet* 
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DEFINITION S. 

DEFINITION I. 
A Point Ib that which has no Parts. 

THAT geometry, according to the tranfitioQ which takes place 
from things more componte to fuch as are more fimple, runs 
from body^ which is difFufed into dift^nce by three dimenfions, to a 
fuperficies by which it is bouoded ; but from fuperficies to a linct the 
boundary of fuperficies; and from a line to a point deftitute of all 
dimenfion, has been often faid, and is perfeAly manifeft. But becaufe 
thefe terms, in many places, on account of their fimplicity, appear 
to be more excelient than the nature of compo(it^s ; bot in many, as 
when they fubfift in things which they terminate, they are Gmllar to 
accidents, it is neceflary to determine in what genera of beings each 
of thefe may be beheld^. I fgy theni that fuch things as are deftitute 
of matter, which fubfift in feparate reafons, and in thofe forms which 
are placed under themfelves, are always allotted a fubfiftence of mors 
fimple eflences, fuperior to the fubfiftence of fuch ^s are more com- 
pofite. On this account» both in intelled:) and in the ornaments, as 
well of the middle kind as among thofe peculiar to the foul, and in 
natures themfelves, the terms which proximately vivify bodies, excel 
according to eflence the things which are terminated $ and are more 
impartible, more uniform^ and more primary than thefe. For in 
immaterial forms, unity is more perfe<5t than multitude ; that which 

* The prefcnt Commeoti and indeed moft of the following, eminently tvinces the truth of 
Kepler's obfcrvation, in his excellent woik, De Harmonia MunMf p. 1 18« For, fpe-aking of our 
author's compoiltion in the prefent work, which he every where admires and deiends, he 
remarks as follows, <*oraiio fluit ipfi torrentis infiar, ripas inundans, et caeca dubitationum vada 
gurgitefqueoccultansy dum mens plena majcdatis tantarura renim, lud^atur in anguftiis linguae^ 
et conclufio nunquam iibi ipfi vcrborum copia fatisfaciens, propofitionum iimpliciratem exccdiu** 
But Kepler was ftilled in the Platonic philofnphy, and appean to have been no lefs acquainted 
with the great depth of our author's mind than with the magnificence and fuhltmity of liis 
language. Perhaps Kepler is the only ijn fiance among the modems, of the philofophical and 
4uathematical genius being united in the £ime perfoa. 

is 
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b UBpamUc, than Aat which u eodncd with onboimdcd p rogr dB on; 
and that which iermiiiaics, than that which rcceiTes boend frocn 
another. Bot fuch things as are in^gcat cf matter^ and abide in 
otfacrst and degencrace fioai the pofedkn of dieir eficncr^ which are 
H atmcd abact ftabjc3is^ and hare an oanatoral nnion^ are afictted 
more oompotite reaibns, prior to fnch as arc more fisple. Hence, 
thi^s which appear in the phantafr inveftcd with fcnn, and t!ie 
maticr of the figures whidi the phantafy cocttains, and wfaacerer in 
feafiWes h generated bw oatnre, hart, in a rrcccding order, the realms 
of the things terminated ; bat die rcafoos which terminate, in a 6A- 
lowii^ and adTendtioof rank *.] For left that which is £Sribotcd irsn 
three dimenficns, Iboold be extended into infiiute m^nitnde^ eidier 
aocordii^ to int^genoe or frnfe, it was ererr waj terminaied by 
r^perficscs. And left a plane Inperfides flioiiU esnceal idclf in 9a 
infinite pr^greffi'm, a lise approaching oppolcd its diffufioo, and gare 
bonnd to its indefioke extesfioB. And, in like manner, a point 
Eneif^d the pr ogric'ffi o ns of a line; cooapofite natines dciitiiig their 
fiibbjiecce firmi fodi a.« are iiisple. For this alto b again macifeft, 
that IS iepMntx forms A^ rcaibos of terms fidifift in HkcmSdwas bat 
mt in Aoie w^:.h are ierminaBcd; and Ending foch as Aer are in 
leafirr, poflcis a pcwrr of cm iflii iMiffg iccocidarr nanzrrs. Beit, ia 
lafcpirA ie fnrmi ther gi^c thet:i!ei«es up to things which air termi* 
naacd, refic^ in them, trccome, as it were, Aeir parts, and are replc- 
mfted sridi bafer natcres. On whrch acoocnw, that which b imparofale 
b there endoed with a parti^ eflcsice, umI diat wlndb b Toid of 
la^inde b drflided info breadth. And terms are no locger able «o 
prefisrre deeir fimp^kify and rerry. For finer tiser abicje in another, 
thej nec^fiarSr charge the? omn natnre icto die maner cif ibec 
cnnsaicEsg fjb^^ ^latzer, ir«iccd^ diSsrhs the pe?fr^ion cf ihe^ 
and czrfits the rsajbet of a pEaae to beccne a prclbfBad plaae ; bet 
efa6cQr£r:z thr oce di^ecSon of a Has, canine it t> be eirrr wnr rars* 
Wr; and gires ccrpjceiry to the iodf^^iFrffv e€ a ponit, asd fepa- 
raffS it trgetber wkh tke ratures whkk ic ztsmirsacs^ J^x ail tMUt 
rea^QOS fal'inrz ir^ra sasser, tbe cnr iEsad firc^ csgiEXsjeL mo uteLIi* 
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gible matter, but the other from nature into that which is fenfible, 
are repleniflied with their containiog fubjeds ; and depart from their 
own fimplicity, into foreign compofitions and intervals. But here a 
doubt arifes how all thefe, exiiling in intelle£t and foul in an impartible 
manner, and without any dimenfion, are diftributed into matter, fomc 
indeed, principally, but others on account of its nature? Shall we 
lay that there is a certain order in immaterial forms, fo that fome arc 
allotted the firft, fome the middle, and others the laft place; and 
that of forms fome are more uniform, but that others are more mul- 
tiplied ; and that fome have their powers collected together, but others 
tending into interval ; and that fome, again, border upon bound, but 
that others are proximate to infinity ? For though all participate of 
thefe two principles, yet fome originate from bound, but others from 
infinity, of which they more largely participate. Hence, a point is 
entirely impartible, fince it fubfifta according to bound, yet it occultly 
contains an infinite power, by which it produces every interval, and 
the progreffion of all intervals, unfolds its infinite power. But body, 
and the reafon of body, participates more of an infinite nature ; on 
which account it is among the number of things terminated by an« 
Other, and divifible in infinitum, according to all dimenfions. But' the 
mediums between thefe, according to the diflance of the extremes, 
are either among the number of things which have an abundance of 
bound; or among fuch as have an affluence of infinity: on which 
account they both terminate and are terminated. For, indeed, fo far 
afi they eonfift from bound, they are able to terminate others ; but fo 
far as they participate of infinity, they are indigent of termination 
from others. Hence, fince a point is alfo a bound, it preferves its 
proper power in participation: but fince it likewife contains infinity 
occultly, and is compelled to be every where prefent with the natures 
which it terminates, it refides with them infinitely. And, becaufe 
among immaterial forms there was a certain infinite power capable 
of producing things diilant from each other by intervals, a point is 
prefent with its participants in capacity. For infinity in intelligibles 
is the primary caufe and prolific, power of the univerfc; but in ma- 
terial natures it is imperfed, and is alone all things in dormant 
capacity. And in (hort, thofc forms which, on account of their 

fimplicity 
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fimpHcity and impartibility, hold a fuperior rank among principles, 
ppeferve, indeed, (in conformity to their nature,) their own property 
ifi their participations, but become worfe than more corapofite reafons, 
For matter is able to participate thefe more clearly, and to be prepared 
for their reception, rather than that of the rooft fimple caufes of 
beings. On which account, the veftigies of feparate principles dc- 
fcend into matter ; but the participations of thofe in a fecond and 
third order, become more confpicuous. Hence, matter participates 
more of the caufe of body, than of a plane; and ef this more than the 
form of a line ; and of this ftill more than that of a point, which con- 
tains all thefe, and is the boundary of them all. For the reafon of a 
point prefides over this whole feries, unites and contains all partible 
natures, terminates their progreflions, produces them all by its infinite 
power, and comprehends them in its indivifible bound. On which 
account alfo, in the images of immaterial forms, fome,are the bound- 
aries of others; but a point is the limit of them all. But that wc 
mud not think with the Stoics, that thefe boundaries of bodies alone 
fubfift from cogitation; but that there are certain natures of this kind 
among beings^ which previoufly contain the demiurgical reafons of 
things, we (hall be enabled to remember, if we regard the whole 
world, the convolutions of its parts, the centres of thofe convolutions, 
and the axes which penetrate through the whole of thefe revolving 
circles. For the centres fubfift in energy, fince they contain the 
Ipheres, preferve them in their proper ftate, unite their intervals, and 
hiod and eftablifh to themfelves the powers which they poffefs. But 
the axes themfelves being in an immoveable pofition, evolve the 
fpheres, give them a circular motion, and a revolution round their 
awn abiding nature. And the poles of the fpheres, which both ter- 
minate the axes, and bind in themfelves the other convolutions, do 
they not perfpicuouily evince, that points are endued with demiurgical 
apd capacious powers, that they arc perfedive of every thing diftant 
by intervals, and are the fources of union, and an unceafing motion? 
From whence, indeed, Plato * alfo fays, that they have an adamantine 
A^fiilence; fhewing by this, the immutable, eternal, and flable power 

* In the t<;Dth book of his Republic. 

of 
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of their cflence, ever preferving itfelf in the fame uniform mode of 
cxiftence. He adds too, that the whole fpindle of the Fates, is turned 
about thefe, and leaps round their coercive union. But other more 
recondite and abftrufe difcourfcs affirm, that the demiurgus prefides 
over the world, feated in the poles, and, by his divine love, converting 
the univerfe to himfelf. But the Pythagoreans thought that the poler 
fhould be called the Seal of Rhea ♦; becaufe the zoogonk, or vivific 
goddefs, poufs through thefe into the univerfe, an inexplicable and 
efficacious power. And the centre they called the prifon of Jupiter; 
becaufe, fince Jupiter has placed a demiurgical guard in the bofom of 
the world, he has firmly eftablifhed it in the midft. For, indeed, the 
centre abiding, the univerfe poflefles its immoveable ornament, and 
unceafing convolution : and the gods who prefide over the poles, 
obtain a power colleftive of divifible natures, and unificof fuch as are 
multiplied : and thofe who are allotted the government of the axes, 
rcftraih and eternally evolve their perpetual convolutions. And, if it 
is lawful to offer our own opinion on this fubjedl, the centres and 
poles of all the fpheres are the fymbols of the conciliating gods, 
fliadowing forth their imperceptible and unifying compofition. But 
the axes exprefs the coherencies of the univerfal ornaments; and are' 
endued with a power of comprehending the mundane integrities and 
periodst in the fame manner 9s their prefiding deities, of fuch as are 
ihtelkiftuaK But the fpheres themfelves are images of the gods, call- 
ed pcrfeftors of works, copulating the principle with the end, and 
excelling all figures in fimplicity, fimilitude, and peifedlion. But 
we have been thus prolix, that we might evince the power of impar- 
tibles, and of the terms which the world contains, and that fo far as 
they bear an image of primary and mod principal caufes, they are 
aflotted the moft excellent order in the univerfe. For centres and 
poles are not of the fame kind with things which are terminated ; but 
they fubfift in energy, and poflTefe an eflence, and perfe^ power, 
which pervades through all partible natures. But many beholding 
thofe terms which imperfedtly fubfill in terminated 'efiences, confider 
them as endued with 'a (lender fubfiftence; andibme indeed fay, that 

* See the' tJjmn to the Mother of the God), in my traafl«don o£the Orphic InUiations. 

they 
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thej are alone feparated from fenfibles by thought; but others, that 
they have an eflence no where but in our thoughts. However, fince 
the forms of ail thefe are found both in the nature of intelied, in the 
ornaments of foul, in the nature of things^ and in inferior bodies, let 
us confider how, according to the order they contain, they fubfift ia 
the genera of beings. And indeed, all of them pre-exift in intelled^ 
but in an impartible and uniform manner: fo that they all fubfift 
according to one form^ the reafon of a point, which exifts occultly 
and impartibly. But they all fubfift in foul according to the form of 
a line : on which account Timaeus alfo compofes the foul from right 
and circular lines : for every circle is a line alone ^« Qut they all 
fubfift in natures, according to the reafon of a plane; and on diis 
account, Plato commands us to maoifeft thofe natural rcafons, which 
are endued with a power of conflituting bodies by a plane. And 
the refolution of bodies into planes leads us' to the proximate caufe 
of appearances. Lafily, they all fubfift in bodies, but in a corporeal 
manner; fince all forms have their being in thefe, according to the 
partible nature of bodies. Hence, all of them appear every where, 
and each according to its proper order ; and diverfity arifes from pre- 
dominating power. The point, indeed, is every where impartible, 
and when that which is divifible into parts, excels' according to the 
diminution of beings, it vindicates to itfelf, an illuftrtous fubfiftence 
of partible natures. And fometimes the point is entirely fuperior, 
according to the excellence of caufe; but fometimes it is connected, 
with divifibles, and fometimes it is allotted in them an adventitious 
exiftence ; and, as if fwallovred up by the partition of the loweft lU/* 
tures, lofes its own proper impartibility. As, therefore, with refpeft 
to the monad, one *!* is the mother of number, but the odier is as 

* The philofopher here feems to contradid what he aflbts io the end of his comment on 
the 13th Dcfiniiion : for there he alTens, that the circle is a ceitaiB plane f]>ace. Peiliapf he 
may be recoocikd, by conlidcriog, that as the circle fabfiAs rood according to bound, when 
mc rptfcuUte its eflence in this refped we may dcfne it according to the circumference, which 
is the caufe of its bound. But when we confider it as participating of infinity a)fo» though noC 
in fo eminent a dcgpot^ and view it from its emanatioos from the centre as well m 10 its 
rcgcffions, we may define it a phne fpaoe. 

+ That is, the t^ential one of the foul is the mother of number ; but that which fubfiils in 
opinion is nothing more than the recepiacle i»f the former ; jull as matter is the feat of all 
formf. For a farther account of the fubrifc:ncc of numbers, fee the firft fection of the preced- 
ing Difrenation. 

matter 



120 COMMENTARIES OF PROCLU&. 

matter ([ncjid ixndir^ aad the receptacle of numbers j and each of them 
is a ()riucii)le9 (yet neither of them is number), but in a different re«- 
fpedl: in the fame manner a point alfo, is partly^ the parent and author 
of magnitudes i hut is partly a principle in another refped, and not 
ai^coiding to a generative caufe. Uut is a point, then» the only im- 
partible? Or may we ailirm this of the now in time, and of iinity in 
numbt^rs ? Shall wc not fay, that to the philofopher, indeed, dif- 
tnurling concerning the univeriality of things, it is proper to behold 
every ihingi however falling imder dillribution; but that to him who 
ib crnhied with tlie fcience of jurticulars, who produces his contem- 
pUliim from certain delinite principles, and runs back even to thefe^ 
but very little fcruiini/cs the progreflions of beings, it is requifite to 
attcmpti coiWider, ai\d treat concerning that impartible nature alone^ 
which legardiihis hrft principles; and to behold that fimplicity which 
prcftilcni i^ver all the particular fubjcds of his kno\\leJgt-? In confe- 
C)uencc t^f thU rcafoning, theiefore, a point alone, according to the 
gcometiic matter, is dcftitute of i^itition; but unity according to that 
Vrhich is arithmetical. And the rcafon of a point, however in fome 
other rcf|M?i^s it may be imi>erfect» yet is perfeil in the prefent fcience. 
Vsvc% iudredi the phvftcian alfo fays, that the elements of hod.es are 
fire «^Uil water, and things limilar to thcfej and as far as to thefe the 
lefoUuion of Unlies proceeds* Bi:t the natural philoibpher paSes on 
to mor^ fimple cWments; and the one defines an element limple as to 
fcufe, but the i4hcr fim)>le as to reafoo ; and both of them properly as 
to their peculiar Iciei^ce. \N> muft not, therefore^ thrnt that the 
U«6nitioa of a poiut U faulty^ nor determine it as im perfect ; for (o 
hx as pertaiua to the g:eometric nutter* aini its principles it is liif- 
fkicatU slcrtv<tdL Tttta ikK>ac» iuUeed, is wanting to its cv:mpvet]oo» 
ihgit the dcduitioa Jk>e$ not clearN fav. r&/^ ^.h-c^ is ijtpiirTrci'e ^frrti 
m%' L< J ^:h: i omJ mv ^iJiM,^pi\\ and ^cj^ v^i^i / ctm^^jm jj we./^ ^"Trtr^^ 
is vv/.\V/ir^^ ;:./v T^ft r?/I\ Ami after thk nKiQoer it i;^ pccp«er to hear 
the $c\^aietiician addreffio^ ua* KuchJ^ th«^.^r^^ trvm a ocgotion 
\>t \\iri^« vkv)ar<$ to us a pvinci^lc^ KMiiir>)^ to thse i{t<Cf ▼ ot^ its whole 
iub}e<> uaiuic* Vv>r negative diKvuf «es are prv\er » pnncijrfes, as 
Vmmci^Wes t^.KhcsV^ who JkKi^rer;^ the doctrtu< cvmMrata^ die firft 
nhd Utt sMUi*e> bv uv^4twu4 ilone^ :^ittce ?w:nr prut«d)>te cumiib of 

aa 
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an effence different from its flowing confequents; and the negajtAOH* 
of thefe exhibit to us the property of their fourcc. For that h is, 
indeed, the caufe of thefe, yet at the fame time has nothing in commoxr 
with thefe, becomes perfpicuous from a dodrine of this kind. But 
here a doubt may arife, how, fince the phantafy receives all things 
inverted with forme, and in a partible manner, the geometrician be- 
holds in it the point deftitute of parts ? ?or it is not becaufe they ar^ 
reafons exifting in cogitation, but the phantafy receives the refem- 
blances of intelledlual and divine forms according to its own proper 
nature, exhibiting in its fhadowy bofom the forms of formlefs naturest 
and clothing with figure things entirely free from the affedions of 
figure. To this ambiguity we muft fay, that the fpecies of imagi- 
native motion is neither alone partible, nor impartible; but that it 
proceeds from the impartible to the partible, and from the formlefs 
nature to that which is exprefled by form. For if it was partible 
alone, it could not preferve in itfelf many impreffions of forms, fince 
the fubfequejnt would obfcure the pre-exiftent figures ; for, no body can 
contain at once, and according to the fame fituation, a multitude of 
fi^reB J but the former will be blotted out by the fuicceffioa . of the 
latter. But if it was alone impartible, it would not be inferior to 
eogitatio«, and to foul, which furvcys all things in an impartible man- 
ner. Hence, it is neceflary that it {hould indeed begin from an im- 
partible according to its motion, and from thence draw forth the 
-folded and fcattcred form of every thing falling under cogitation, and 
penetra'ting to its (hadowy receptacle : but, that it fliould at length 
end inform, figure, and interval. And if it be allotted a nature of 
this. kind, it will, after a certain manner, contain an impartible effence: 
and a point, according to this, muft be faid to have its principal fub- 
fiftence : for the form of a line i> contraded in the phantafy according 
to this. Hence, becaufe it poffeffes a twofold power, impartible and 
partible, it will indeed contain a point in an impartible, and intervals 
in a partible maniier. Bu^ as the Pythagoreans define a point to be 
unity having pofition, let us confider what they mean. That num- 
bers, indeed, are more immaterial and more purejthan magnitudes, 
and that the principle of numbers is more fimple than the principle 
cf magnitudes, is manifeft to every one: but When they fay that a 
Vol. I. R point 
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point 18 unity endued with pofition, they appear to me to evince that 
unity and number fubfift in opinion : I mean monadic number *• On 
which account, every number, as the pentad and the heptad, is one 
in every foul, and not many; and they are deftitute of figure and 
adventitious form. But a point openly prefents itfelf in the phantafy, 
fubfifts, as it were, in place, and is, material according to intelligible 
matter. Unity, therefore, has no pofition, fo far as it is immaterial, 
and free from all interval and place: but a point tias pofition, fo far 
as it appears feated in the bofom of the phantafy, and has a material 
fubfiftence. But unity is flill more fimple than a point, on account 
of the community of principles. Since a point exceeds unity accord- 
ing to pofrtion ; but appofitions in incorporeals produce diminutions 
of thofe natures, by which the appofitions are received. 



DEFINITION II. 
A Line is a Length without Breadth. 

A Line obtains the fecond place in the Definitions, as it is by far 
the firft and moft fimple interval, which the geometrician 
calls a length, adding alfo without breadth; fihce a line, in refped of 
a fuperficies, ranks as a principle. For he defines a point, as it is 
the principle of all magnitudes, by negation alone ; but a line, as| 
well by affirmation as by negation. Hence it is a length, and by 
this exceeds the impartibility of a point j but it is without breadth, 
becaufe it is feparated from other dimenfions. For, indeed, every 
thing which is void of breadth, is alfo deftitute of bulk, but the con- 
trary is not true, that every thing void of bulk is alfo deftitute of 
breadth. Since, therefore, he has removed breadth from a line, he 
has alfo removed at the fame time bulk. On which account he does 
not add, that a line alfo has no thicknefs, becaufe this property is 
confequcnt to the notion of being without breadth. But it is defined 
by others in various ways : for fome call it the flux oif a point, but 
others a magnitude contained by one interval. And this definition, 

f That is, number comfofed from uniti. 

indeed. 
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indeed, is perfeft, and ftifficiently explains the eflence of a line; but 
that which calls it the flux of a point, appears to manifeft its nature 
from its producing caufe; and does not exprefs every line, but alone 
that which is immaterial. For this is produced by a point, which 
though impartible itfelf, is the caufe of being to partible natures. 
But the flux of a point, (hews its progreflion and prolific power, 
approaching to every interval, receiving no detriment, perpetually 
abiding the fame, and afibrding eflence to all partible magnitudes. 
However, thefe obfervations are known, and manifeft to every one. 
But we (hall recall into our memory, difcourfes more Pythagorical, 
.which determine a point as analogous to unity, a line to the duad, a 
fuperficies to the triad, and body to the tetrad. [*Yet when we 
compare thofe which receive interval together, we (hall find a line 
monadic; but a fuperficies dyadic, and a folid body triadic] From 
whence alfo, Ariftotle f fays, that body is perfefted by the ternary 
number. And, indeed, this is not wonderful, that a point, on account 
of its impartibility, fliould be aflimilated to unity ; but that things 
fubfequent to a point, fliould fubfift according to numbers proceeding 
from unity, and fliould preferve the fame proportion to a point, as 
numbers to unity; and that every one fliould participate of its proxi- 
mate fupefior, and have the fame proportion to its kindred, and 
following degree, as the fuperior to this, which is the immediate 
confequent. [J For example,* that a line has the order of the duad 
with refpcfl: to the point, but of unity to a fuperficies ; and that this 
laft has the relatibn of a triad to the point, but of the duad to a folid.] 
And on this account, body is tetradic, with refpe£t to a point, but 
triadic as to a line. Each order, therefore, has its proportion ; but 
the order of the Pythagoreans is the more principal, which receives 
its commencement from an exalted fource, and follows the nature of 
beings. For a point is indeed twofold; fince it either fubfifts by itfelf, 
or in a line ; in which laft refpedl alfo, fince as a boundary it is alone 
and one, neither having a whole nor parts, it imitates the fupreme 

* This fcntence withiu the brackets, is wholly omitted in the printed Greek, 
f In i. Dc Caelo. 

1 This fntcncc within the brackets, which is very impcrfe^ft in the Gieek, I have fupplied 
from the excellent tranflaiion of Barocius. In the Greek ihcre is nothing more than Xtya ^l 

R 2 nature 
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nature of beings. On which account too, it was placed in a corre- 
fpondent proportion to unity. ♦ For as the oracle fays, Unity is there 
Jirjiy where the paternal unity abides. But a line is the firft endued 
with parts and a: whole, and it is monadic bccaufe it is diftant by 
one interval only; and dyadic on account of its progreffion: for if it 
be infinite, it participates of the indefinite duad ; but ir finite, it re- 
quires two terms, from whence and to what place ; fince, on account 
of thefe it imitates totality, and is allotted an order among totals. For 
unity, according to the oracle, is extended -f-, and generates two; and 
this produces a progreffion into longitude, together with that which is 
diftant extendedly, and with one interval, and the matter of the duad. 
But fupSrficies, fince it is both a triad and duad, as alfo the recep- 
tacle of the primary figures, and that which receives the firft form 
and fpecies, is in a certain refpedt fimilar to the triadic nature, which 
firft terminates beings; and to the duad, by which they are divided 
and difperfed. But a folid, fince it has a triple diftance, and is dif- 
tinguiftied by the tetrad, which is endued with a power of compre- 
hending all reafons, is reduced to that order in which the diftindion 
of corporeal ornaments appears ; as alfo the^divifion of the univerfe 
into three parts, together with the tetradic property, which is gene- 
rative and female. And thefe obfervations, indeed, might be more 
largely difcufled, but for the prefent, xpuft be omitted. Again, the 
difcourfe of the Pythagoreans, not undefervedly, calls a line, which 
is the fecond in order, and is conftituted according to the firft motion 
from an impartible nature, dyadic. And that a point is pofterior to 
unity, a line to the duad, and a fuperficies to the triad, Parmenides 
himfelf fhews, by firft of all taking away multitude from one by 
negation, and afterwards the whole. Becaufe, if multitude is before 
that which is a whole, number alfo will be prior to that which is 
continuous, and the duad to the line, and unity to the point: lince 
the epithet not many^ belongs to unity which generates multitude, but 

* In the Greek, ya^ ^ ^aom; \nu r^wror, oflrtt nto^^Mcn fxoteif iVi ^r,ffl to Xo^ier. The latter part 
only of this oracle, is to be found in all the printed editions of the Zoroaftrian oracles ; though 
it is wonderful how this omiflion could efcape the notice of fo many able critics, and learned 
men. It fccins probable, from hence, that it is only to be foun^ pcrfed in the^prefent work. 

f The word T«i>a«i, is omitted in the Greek* 

to 
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to the' point, the term not a wbole^ is proper, becaufe it produces a 
whole ; for this is faid to have no part. And thefe things are affirmed 
of a \\i\t^ while we more accurately contemplate its nature. But we 
fhould alfo admit the followers of Apollonius, who fay, that we 
obtain a notion of a line, when we are ordered to meafure the lengths 
alone, either of ways or walls ; for we do not then fubjoin either 
breadth or bulk, but only make one diftance the objcdt of our con- 
fideration. In the fame manner we perceive fuperhcies, when we 
meafure fields ; and a folid, when we take the dimenfions of wells. 
For then, collecting ^11 the diftances together, we fay, that the fpace 
of the well is fo much, according to length, breadth, and depth. But 
a line may become the objedt of our fenfation, if we behold the divi- 
fions of lucid places from thofe which are dark, and furvey the moon 
when dichotomized: for this medium has no diftance with refpe^ to 
latitude ; but is endued with longitude, which is extended together 
with the light and fhadow. 

DEFINITION III. 
But the Extremities of a Line are Points^ 

EVERY compofite receives its bound from that which is fimple, 
and every thing partible from that which is impartible ; and the 
images of thefe openly prefent themfelves in mathematical principles*^ 
For when it is faid that a line is terminated by points, it feems mani- 
feftly to make it of itfelf infinite, becaufe, on account of its proper 
progreffion, it has no extremity. As, therefore, the duad is terminated 
by unity, and reduces its own intolerable boldnefs under bound, whea 
it is reftrained in its comprehenfive embrace : fo a line alfo is limited 
by the points which it contains. For, fince it is fimilar to the duad^ 
it participates of a point having the relation of unity, according to the 
nature of the duad. Indeed, in imaginative, as well as in fenfible 
forms, the points themfelves terminate the lines in which they refide* 
But in immaterial forms, the reafon of the impartible point pre-exifts 
feparate and apart ; but when proceeding from thence by far the firft 
of all, by determining itfelf with interval^ moving itfelf, and flowing 

ia 
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in infinite progreflion, and imitating the indefinite duad, it is reftrained 
indeed, by its- proper principle, is united by its power, and on every 
fide feized by its coercive bound. Hence it is, at the fame time, both 
infinite and finite : infinite, indeed, according to its progreflion; but 
finite according to its participation of a terminating caufe. So that, 
when it approaches to this caufe, it is detained in its coraprehenfion, 
and is terminated according to its union. Hence too, in the images 
of incorporeal forms, a point is faid to terminate a line, by occupying 
its beginning and end. Bound, therefore, in immaterials, is feparated 
from that which is bounded : but here it is twofold ; for it fubfifts in 
that which is terminated. And this afibrds a wonderful fymptom, 
that forms, indeed, abiding in themfelves, precede their participants 
according to caufe ; but when giving themfelves up to their fubordi- 
nate natures, fubfift according to their diverfified properties: fince 
they are multiplied and diftributed together with thefe, and receive the 
divifion of their fubjeds. Befides, this alfo muft be previoufly received 
concerning a line, that our geometrician ufes it in a threefold accep- 
tation. As terminated on both fides, and finite ; as in the problem * 
which fays, Upon a given terminated right line to confl:ru(3: an equi- 
lateral triangle. And as partly infinite and partly finite; as in the 
problem which commands us from three right lines, which are equal 
to three given right lines, to conftruft a triangle ; for in the con- 
ftrudion of the problem, he fays. Let there be placed a certain right 
line, on one part finite, but on the other part infinite. And again, 
a line is received by Euclid as on both fides infinite ; as in the pro- 
blem which fays. Upon a given infinite right line, from a given point, 
which is not in that line, to let fall a perpendicular. But, befides 
this, the following doubts, fi^nc^ they are worthy of folution, muft 

* This and the followrag problems, are die ill, 22d, and 12th propoittions of the firH bock. 
JBat in the two iaft, inilcad of the word a«i»^a( or wfioite, which is the term em))loy,ed by Euclid, 
Mr. Simfon, id his edition of the £lcment«, ufcs the word unlimited. Bat it is no unufual 
thing with this great geometrician, to alter the words of Euclid, when they convey a philofo- 
phical meaning ; as we fliall plainly tvince in the courfe of thefrCommeniaries. He certainly 
deferves the greatefl praife for his zealous attachment to the ancient geometry : but he would 
(in my opinion) have defervcd ftill more, had he been Acquainted with the Greek philofophy^ 
and fathomed the depth of Produs ; for then he would never have attempted to leftore £uclid*« 
Elements, by depriving them of fome very confidcrable beauties. 

not 
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DOt be omitted. How are points called the extremities of a line ? and 
of what line, fince they can neither be the bounds of one that is 
infinite, nor of every finite ? For there is a certain line, which is both 
finite, and has not points for its extremities. And fuch is a circular 
line, which returns into itfelf, and is not bounded by points, like a 
right line. And fuch alfo is the ellipfis, or line like a fhield. Is it 
therefore requifite to behold a line, confidered as a line ? for we muft 
receive a certain circumference, which is terminated by points, and a 
part of the elliptic line; having, in like manner, its extremities bounded 
by points. But every circular and eliptic line, aflumes to itfelf an- 
other certain property, by which it is not line alone, but is alfo endued 
with a power of perfeding figure *. Lines, themfelves, therefore, 
have their extremities terminated by points ; but thofe which are 
cffedlive of fuch like figures, return into themfelves. And, indeed, 
if you conceive them to be defcribed, you will alfo find how they are 
bounded by points ; but if you receive them already defcribed, and 
conned the end with the beginning, you can no longer behold their 
extremes. 

D E F I N r T I O N IV. 

A Right Line^ is that- which is equally fituated betweeir 

its bounding Points. 

PLATO, eftablifhing two moft fimple and principal fpecies of lines, 
the right and the circular, corapofes all the reft from the mixture 
of thefe ; I mean fuch as are called curve lines, fome of which are 
formed from planes ; but others fubfift about folids ; and whatever 
fpecies of curve lines are produced by the fedions of folids. And it 
feems, indeed, that a point (if it be lawful fo to fpeak) bears an image 
of the one itfelf, according to Plato : for unity has no part, as he alfo 
fliews in the Parmenides. But, becaufe after unity itfelf there are 
three hypoRafes, or fubftances, bound, infinite, and that which ia 

* This 18 doubtlefs the reafon why the proportion between a right and circular Hoe, cannot 
be exadtly obtained in numbers : for on this hypotheiis, they mud be incommcnfuraUe quan* 
titles ; becaufe the one contains a property efieotially different from the other. 

mixed 
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mixed from thefe, the fpecies of lines, angles, and figures, which' 
fubfift in the nature of things originate from thence. And, indeed, 
a circumference and a circular angle, and a circle among plane figures, 
and a fphere among folids, are analogous to bound. But a right line 
correfponds to infinity ^ according to all thefe; for it properly be- 
longs to all, if it is beheld as exifting in each. But that which is 
mixed in all thefe, is analogous to the mixt which fubfifts among 
intelligibles. For lines are mixed, as thofe which are called fpirals. 
And angles, as the femi-circular and cornicular *. And plane figures, 
as fegments and apfides ; but folids, as cones and cylinders, and others 
of that kind. Bound, therefore, infinite, and that which is mixed, 

arc 



The cornicular angle is that which is made from the periphery of a circle and its tangent; 





th«t is, the angle comprehended by the arch L A, and jhe right line F A, which Euclid in 
(i6, 3.) proves to be lefs than any right-lined angle. And from this admirable propofit ion it 
follows, by a Icgiiimaie ccnfequtnce, ihat any quantity m :«y be ct ntinually and infinitely in- 
creafcd, but another initnitely diminiihed ; and yet the augment of the firft, how great focver 
it may be, iliall always be lefs than the decrement of the fecond : which Cardan dtmnndrates 
as follows. Let there be propofed an angle of conta«fl B A E, and an acute angle H G I. 
Now if there be other Icfler circles defcribcd AC, AD, the angle of conrad^ will be evidently 
increafed. And if between the right lines G H, G I, there fall other light lines G K, G L, 
the acute angle fliall be continually dimini(hcd : yet the angle of conta<f>, however incnaicd, is 
always lefs than the acute angle, however diminifticd. Sir Ifaac Newton iikeu ife obferves, in 
bii Treatifc on Fluxions, that there are angles of conta^ made by other curve lines, and their 
tangents infinitely lefs than thofe made by a ciicle and right line; all which is dcmonftrably 
certain: yet, fuch is the force of prejudice, that Mr. Simfon is of opinion, with Vieta, that 
this part of the 16th propofition is adulterated; and that the fpacc made by a circular line and 
its tangent, is no angle. At lead his woids, in the note upon this propofition, will bear fuch 
a cooftru^ion. Pf letarius was likewife of the fame opinion ; but is elabor.itely confuted by the 
excellent Clavius, as may be feen in his comment on this propofition. But all the difficultiei 
and paradoxes in this afiair, may be eafily folvcd and admittcdi if we confidcr, with our phtlo- 

fopher 
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are participated by all (hefe. But Ariftotle * likewife affents to Plato; 
for every fpecies of lines, fays he, is cither right or circular, or mtxed 
from thefe two. From wheace alfo thare are three motions, one 
according to a right line ; the other circular ; and the tliird mixed. 
But ibme oppofe this divifion, and fay that there are not two fimple 
lines alone, but that there is a certain third line giren, i. e. a helix 
or fpiraly which is defcribed about a cylinder f , when, whiUl a right 
line is moved round the (uperficies of the cylinder, a point in the Une 
is carried along with an equal celerity. For by this means, a heUx, 
or circtimvolute line, is produced, which adapts aU the paru of itfelf 
to all, according to a fimilitude of parts, as Apollooius ihews in iiis 
book concerning the Cochlea ; which paflion, among all fpirals, agrees 
to this alone. For the parts of a plane helix are diffimilar among 
themfelves; as alfo ofthofe which are defcribed about a cone and 
fphere. But the cylindric fpiral alone, coniifts of fimilar parts in the 
fame manner as a right and circular line. Are there, then, three 
fimple lines, and not two only ? To which doubt we replyi that a 
helix of this kind is, indeed, of fimilar parts, as Apollonius teaches^ 
but is by no means fimple ; fmce among natural produdions, gold 
and filver are compofed of fimilar parts, but are not fimple bodies* 
But the generation of the cylindric helix evinces that its mixture is 
from things fimple; for it originates while a fight line is circularly 
moved round the axis of the cylinder, a point at the fame time flowing 
along in the right line. Two fimple motions, therefore, compofe its 
nature ; and, on this account, it is among the number of mixt lines, 
and not among fuch as are fimple: for that which is compofed from 
diffimilars is not fimple, but mixt. Hence, Geminus,. with great 
propriety, when he admits that fonte fimple lines may be produced 
from many motions, does net grant that every fuch line is mixt j but 
that alone, which arifes from diifimilar motions. For if you conceive 

fopher, that the dTtticc of an angle does not fubfift in either quantity, quality, or inclination, 
taken fingly, but in the aggregate of them all. For if we regard the inclination of a circular 
line to its tangent, vfc fhall find it pbfbis the property, by which EutUd dtfkies an angle : if we 
Tci'pc€t its panWipfttson of quaathy^ we (hall find it capable of being, augmen^sd and dtmbifhed ; 
and if \vt regard it aa pofieffing a peculiEr qoaKty^ we fliaH adcountlftr its- being inccHnmenfurable 
with every right-lined angle. Sec the Comment on tha Stfa Definition* 

• in i. Dc Calo. 

•{• It is from this cyUoddc fpimlthat the (brew is formed, 

•Vol. I. S a l<iuare^ 
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a fquare, and two motions which are performed with an equal cclerltyi 
one according to the length, but the other according to the breadth, 
a right line or the diameter will be produced ; but the right line will 
not, on this account, be mixed : for no other line precedes it, formed 
by a'fimple motion, as we aflerted of the cylindric helix. Nor yet, 
if you fuppofe a right line, moving in a right angle, and by a bifedlion 
to defcribe a circle^} is the circular line, on this account,- produced 
with mixture : for the extremities of that which is moved after thisi 
manner, fince they are equally moved, will defcribe a right line; ani 
the bife£tion, fince it is unequally devolved, will delineate a circle ; 
but the other points will defcribe an ellipfis. On which account, the 

< The prcfent very obfcure paiTage, may be explained by the following figure. Let ABC, 




He a right angle^ and D E the line to be moved, which is bifeded in G. Now, conceive it to 
be moved along the lines A B^ B G, In fuch a manner, that the point D may always remain* 
in A B, and the point £ in B C. Then, when the line D £, is in the fituations Je^ * t, the 
point G, ihall be in ^, r,,and thefc points G, g^ y, ihall be in a circle. And any other poin^x 
F in the line D E, will, at the fame time, defcribe an ellipfis ; the greater axis being in the 
line AB, when the point F is between D and G; and in the line EC, when the p«nt F ii 
between O and £» . 

generatiboc 
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generation of a circular line is the confequence of that inequality of 
lation ariCng from the bifedion ; becaufe a right line was fuppofed to 
be moved in a right angle, but not in a natural manner. And thus 
much concerning the generation of lines. But it feems, that of the 
two fimple lines, the right and the circular, the right line is the more 
fimple; for in this, difitmilitude cannot be conceived, even in opinion. 
But in the circular line, the concave and the convex, indicate diffimi-- 
litude. And a right line, indeed, does not infer a circumference 
according to thought; but a circumference brings with it a right line, 
thougb not according to its generation, yet with refpeft to its centre. 
But what if it (hould be faid that a circumference requires a right line 
ta its conflrudion ! For if either extreme of a right line remains fixt, 
but the other is moved, it will doubtlefs defcribe a circle, whofe centre 
will be the abiding extreme of the right line. Shall we fay that the 
generator of the circle is the point which is carried about the abiding 
point, but not the right line itfelf ? For the line only determines the 
diftance, but the point compofes the circular line, while it is moved 
in a circular manner: but of this enough. Again, a circumference 
appears to be proximate to bound, and to have the fame proportion to 
other lines, as bound to the univerfality of things. For it is finite, and 
is alone among fimple lines perfedive of figure. But a right line is 
proximate to infinity ; for its capacity of infinite extenfion never fails : 
and as all. the reft are produced from bound and infinite, in the fame 
manner from the circular and right line, every mixt genus of lines 
is compofed, as well of planes as of thofe which confift in folid 
bodies. And on this account, the foul alfo * previoufly aflumed into 
herfelf the right and circular according to her eflence, that fhe might 
moderate all the co-ordination of infinite, and all the nature of bound, 
which the world contains. By a right line, indeed, -conftituting the 
progreffion of thefe principles into the univerfe ; but by a circular line, 
their return to their original fource : and by the one, producing all 
things into multitude ; but by the other, colleding them into one. 
And not only the foul, but he alfo who produced the foul, and endued 
her with thefe powers, contains in himfelf both thefe primary caufes/ 

• ThatJF, thcfqul of the wopld, 

S 2 For 
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For when he previoufly aflumed the beginning, middle, and end of 
all things, he terminated right lines (fays Plato *), by a circular pro- 
greffion according to nature. And proceeding to all things by provi-- 
dent energies, and returning to himfelf, he eftablifhed himfclf, fays 
Timaeus, after his own. peculiar manner. But a right line is the mark 
or fymbol of a providence, indeclinable, inrapable of pcrverfioii^ 
hnmaculatc, never-failing, omnipotent, and prefent to all beings, and 
to every part of the univerfe. But a circumference, and that v^hiclt 
•rivirons, is the fymbol of an energy retiring into union with it&lf;. 
and v\rhich rules over all things according to one intelledual bound. 
When, therefore^ the demiurgus of the univerfe had eftabliftied in 
liimfelf thefe two principles, the right and the circular line, and had 
given them dominion, he produced from himfelf two unities; the one^, 
indeed, energizing according to the circular line, and being eficdli^c 
of intelledlual effences; but the other according to the right line, and 
affording an origin to fenfible natures. But becaufe tUe foul is allotted 
a middle fituation between intelleduals and fenfibles, fo far, indeed^ 
as (he adheres to an intelledual nature, (he energizes according to the 
circle; but fo far as (he prefides over fenfibles, (he provides for their 
Welfare according to the right line: and thus much concerning the* 
fimilitude of thefe forms to the univerfality of things. But Euclid,, 
indeed, has properly delivered the prefent definition of a line ; by 
which he fhews that a right line alone occupies a fpace equal to that 
which is fituated between its points : for as much as is the diftance^ 
of one point from another, to great is the magnitude of the lines ter-» 
minated by the points* And this is the meaning of being equally* 
fituated between its extremes. For if you take two points in a cir^ 
cumference, or in any other certain line, the fpact of Une which is- 
mcluded between thefe, exceeds their diftance from each other; and 
every line, belides a right one, appears to fuffer this property. Hencef 
according to a common conception, the vulgar alfo fay, that he who« 
walks by a right Une, performs only a neceflary journey : but that they 
neceflfarily wander much, who do not proceed in a right line. But 
Plato thus defines it ; a right line is that whofe middle parts darkenits 

• la.Timxo. 
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extremes* For this paflTion neceflarily attends things which have a 
clired pofition ; but it is not neceflary that things fituated in the cir- 
cumference of a circle, or in another interval, (hould be endued with 
this property. Hence, the aftrologers alfo fay, that the fun then fufFers 
an eclipfe when that luminary, the moon, and our eye are in one right 
Ene ; for it is- then darkened through the middle pofition of the moon 
between us and its orb. And perhaps, the pafTioh of a right line will 
evince, that in the things which are, according to proceflSons emsuiat^ 
ing from caufes, the mediums are endued with a power of dividing 
the diflance of the extremes, and their mutual communication with 
each other. As alfo, according to regrellions, fuch things as are 
diftant from the extremes, are converted by mediums to their primary 
eaufea. But Archimedes defines a right line the leaft pf things having 
the fame bounds. For fiuce, according to Euclid, a right line is 
equally fituated between its points, it is on this account, the leaft of 
things having the fame bounds : for if a lefs line could be given, it 
would not lie equally between its extremes : but all the other definitions 
of a right line, fall into the fame conclufions ; as for inflnnce, that it 
is conilituted in its extremities,, and that one part of it is not in its 
fubjed plane, but another,^ in one more fublime : and that all its parts 
fimilarly agree to all : and that its extremes abiding, it alfo abides. 
Laftly, that it does not perfect figure, with one line fimilar in fpecies 
to itfelf : for all thefe definitions exprefs the property of a right line, 
which it poflefles from the fimplicity of its eflence, and from its hav- 
ing one progreflion the ihorteft of all from one extremity to another. 
And thus much concerning the definitions of a right line. But again, 
Geminus divides a line firft into an incompofite and compofite; calling 
a compofite, that which is refraCted, and forms an angle; but all 
the reft of them, he denominates incompofites. Aften^'ard?, he di* 
vidcs a compofite line into that which produces figure, and that 
which may be infinitely extended. And he calU that which produces 
figure, a circular line, and the line of a fliield *, and that which is 
fimilar to an ivy leaf f j but that which is not eflFeftive of figure, the 
fe£lion of a rectangular and obtufe angular cone^ the line fimilar to a 

♦ The clKpfs. 

f The ciffoid. For the properties of this curve, fee Dr. Wallis*8 trcatifc oq ihc cyclc'n^, p. 8 1 . 

^ fliell 
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(hell *, the right line, and all of that kind. And again, after another 
manner, of the incompofite line, one fort is fimple, but the other 
mixt. And of the fimple, one produces figure, as the circular; but 
the other is indefinite, as the right 'line. But of the mixt, one fubfifl^ 
in planes, but the other in folids. And of that which is in planes, 
one coincides in itfelf, as the figure of the ivy leaf, which is called the 
ciflbid; but the other may be produced in infinitum, as the helix. 
But of that which is in folids, one may be confidered in the feftions 
of folids; but the other as confifting about the folids themfelves. For 
the helix, indeed, which is defcrib'ed about a fphere or a cone, con- 
fifts about folids; but conic, or fpirical fedions are generated from a 
particular fedlion of folids. But, with refpeft to thefe fedions, the 
conic were invented by Maenechmus, which alfo Eratofthencs relating, 
fays, 

** Nor in a cpne Maenechmian ternaries divide/' 

But the fpiric by Perfeus, who compofed an epigram on their inven- 
tion, to this purpofe, " When Perfeus had invented three fpiral lines 
in five fedions, he facrificed to the gods on the occafion/' And the 
three fedions of a cone, are the parabola, hyperbola, and ellipfia: • 
but of fpiral fedions, one kiiui is twiftcd and involved, like the 
fetlock of a horfe; but another is dilated in the middle, and deficient 
in each extremity : and another which is oblong, has lefs fpace in the 
middle, but is dilated on each fide. But the multitude of the other 
mixt lines is infinite. For there is an innumerable multitude of 
folid figures, from which there are conftituted multiform fedions. 
For a right line, while it is circularly moved f , does not make a cer- 
tain determinate fuperficies, nor yet conicaU nor conchoidal lines, nor 
circumferences themfelves. Hence, if thefe folids are multifarioufly 
cut, they will exhibit various fpecies of lines. Laftly, of thofe lines 
which confifl about iblids, fome are of fimilar parts, as the helixes 

• The conchoid. 

f Thus, a right fine, when confidered as the fide of a para Ik-log* am, moving circularly, 
generates a cylindrical fuperficies : when moving circularly^ as the fide of a ttiangie, a conical 
fu-^Wc; and fo in other lines, the produced fuperficies varying according to ihc difilrcnc 
pofitions of their generative lines. 

about 
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about a cylinder ; but others of diffimilar parts, as all the reft. From 
thefe divifions, therefore, we may colleft, that there are only three 
lines of fimilar parts, the right, the circular, and the cylindric helix. 
The two fimplc ones, indeed, exifting in a plant, but the one mixt, 
about a folid. And this Geminus evidently demonftratcs, when he 
fhew9, that if twr) right lines are extended from one point, to a line 
of fimilar parts, fo as to make equal angles upon that line, they Ihall 
be equal to each other. And the demonftrations of this may be re- 
ceived by the ftudious, from his volumes; fince in thefe he delivers 
the origin of fpiral, conchoidal, and ciflbidal lines. But we have 
barely related the names and divifions of thefe lines, for the purpofe 
• of excuing the ingenious to their inveftigation ; as we think, that an 
accurate enquiry after the method of detecting the properties of each,' 
would be fuperfliious in the prefent undertaking: fince the geome- 
trician only unfolds to us in this work, fimple and primary lines, 
1 c. the right line, in the prefent definition; but a circular line, in 
the tradition of a circle. For he then fays, that the line terminating 
the circle, is the circumference. But he makes no mention of mixt 
lines, though he was well acquainted with mixt angles, I mean, the 
ftmicircular and cornicular: as alfo with plane mixt figures, i. e. feg- 
ments and fedtors; and with folids, viz. cones and cylinders. Of each 
of the reft, therefore, he delivers three fpecies; but of lines only two, 
i. e. the right and circular: for he thought it requifite in difcourfes- 
concerning things fimple, to affume fimple fpecies; and all the reft 
are more compofite than lines. Hence, in imitation of the geome- 
trician, we alio fhall terminate their explanation with fimple lines. 

D E F I N I T I O N V- 

A Superficies is that which has only Length and Breadth. 

AFTER" a point and a line, a fuperficies is placed^ which is 
dlftant by a twofold interval, length and breadth. But this 
alfo remaining deftitute of thicknefs or bulk, poflefles a nature more 
fimple than body, which is diftant by a triple dimenfion. On which 
account the geometrician adds to the .two intervals the particle e^^/f,. 

becaufe 
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becaufe the third interval docs not exift iq fuperficies. And this is 
equivalent to a negation of bulk, as here alfo he fliews the excellency 
of fuperficies compared to a folid with refpeA to fimplicity, by nega- 
tion, or by an addition equivalent to negation : but the diminution 
which it poffefles, if compared with the preceding terms, by the 
affirmations themfelves. But others define a fuperficies to be the 
boundary of body, vsrhich is almoft affirming the fame as the defini- 
tion of Euclid; fince that which terminates is exceeded in one dimen- 
fion, by that which is terminated. And others, a magnitude diff'erent 
by two intervals. Laftly, others declaring the fame afi^edlion, form 
its affignation in a fomewhat different manner. But they fay we have 
a knowledge of fuperficies when we meafure fields, and diftinguiih . 
their extremities according to length and breadth i but that we re- 
ceive a certain fenfation of it, when we behold (hadows. For as they 
are without bulk, becaufe they cannot penetrate into the interior part 
of the earth, they have only length and breadth. But the Pythago- 
reans fay, that it is affimilated to the triad; becaufe the ternary is by far 
the firfl caufe to all the figures; which a fuperficies contains. For a 
circle, which is the principle of orbicular figures, occultly pofleffes the 
ternary, by its centre, interval, and circumference. But a triangle, 
which ranks as the firfl; among all right-lined figures, on every fide 
-evinces that it is enclofed by the tciad, and receives its form from its 
perfed nature. 

DEFINITION VL 

The Extremities of a Superficies are Lin^. 

F^ROM thefe alfo, as images, we may underftand, that things 
more fimple procure bound and an end to every one of their 
proximate natures: for foul perfedls and determines the operations of 
nature ; and nature the motion of bodies. And prior to thefe, in- 
telled meafurcs the convolutions of foul; and unity the life of intelleft; 
for that is the nicofure of all. Juft as in thefe alfo, a folid is termi* 
natcd by a fuperficies ; but a fuperficies by a line; and a line by a 
point ; for that is the boundary of them aiL Hence, the line exifi- 

ing 
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ing uniformly ia immaterial forms and impartible reafons, terminates 
and reftrains the various motion of a fuperficies in its progreffion, and 
proximately unites its infinity. But in the images of thefe, when 
that which bounds fupervenes that which rs bounded, it caufes, by 
this means, its limitation and bound. But if it fhould be enquired 
how lines are the extremities of every fuperficies, fince they are not 
the extremes of every finite figure ; for the fuperficies of a fphere i« 
tferminated indeed, yet not by lines, but by itfelC? In anfwer to this, 
we iriuft fay, that by receiving a fuperficies fo far as it is diftant by a 
two-fold interval, we fhall find it terminated by lines according to 
length and breadth. But if we behold a fpherical fuperficies, wc muft 
receive it as that which is endued with figure; which poffeflcs another 
quality, and conjoins the end with the beginning ; and lofes its two 
extremities in the comprehenfive embraces of one: and this (Mie 
extremity fubfifts in capacity only, and not in energy. 

DEFINITION VII. 

A Plane Superficies is that which is equally lituated 
between its bounding Lines. 

IT was not agreeable to the ancient philofophers to eftablifh a planft 
fpecies of fuperficies ; but they confidered fuperficies in general, 
as the reprefentative of magnitude, which is diftant by a two-fold 
interval. For thus the divine Plato * fays, that geometry is contem- 
plative of planes, oppofing it in divifiori to ftereometry, as if a plane 
and a fuperficies were the fame. And this was likewife the opinion 
of the demoniacal Ariftotle 'f. But Euclid and his followers confidet 
fuperficies as a 'genus, but a plane as its fpecies, in the fame manner 
as reditude of a line. And on this account he defines a plane feparate 
from a fuperficies, after the fimilitude of a right line. For he defines 
this lafl: as equal to the fpace, placed between its points. And in like 
manner, he fays, that two right lines being given, a plane fuperficies 
occupies a place equal to the fpace fituated between thofe two lines* 

* Inr ii. Dc Rep. + In multls locw. 
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For this 18 equally fituated between its lines ; and others alfo explain- 
ing the fame boundary, aflert that it is conftituted in its extremities. 
But others define it as that to all the parts of which a right line may 
be adapted *. But perhaps others will fay, that it is the (horteft of 
fupcrficies, having the fame boundaries; and that its middle parts 
darken its extremities ; and that all the definitions of a right line may 
be transferred into a plane fuperficies, by only changing the genus: 
fiiice a right, circular, and mixt line, commencing from lines, arrive 
even at folids, as we have aflerted above j for they are proportionally^ 
both in fuperficies and folids. Hence alfo, Parmenides fays, that 
every figure is either right, or circular, or mixt. But if you wifti to 
confider the right in fuperficies, take a plane, to which a right line 
agrees in various ways ; but if a circular receive a fpherical fuperficies; 
and if a mixt, a conic or cylindric, or fome one of that genus. But 
it is requiiite (fays Geminus) fince a line, and alfo a fuperficies is 
called mixt, to know the meafure of mixture, becaufe It is various. 
For mixture in lines, is neither by compofition, nor by temp^ament 
only: fince, indeed, a helix is mixed, yet one part of it is not flraight, 
and another part circular, like thofe things which are mixed by com- 
pofition : nor if a helix is cut after any manner, does it exhibit an 
image of things fimple, fuch as thofe which are mixed through tem- 
perament ;, but in thefe the extremes are, at the fame time, corrupted 
and confufed. Hence, Theodorus the mathematician^ does not rightly 
pcrceivef in thinking that this mixture is in lines. But mixture in 
fuperficieSi is neither by compofition, nor by confufion ; but fubfiils 
rather by a certain temperament. For conceiving a circle in a fubjed 
planCf and a point on high, and producing a right line from the 
point to the circumference of the circle, the revolution of this line 
wU produce a conical fuperficies which is mixt. And we again re- 
folve it into its fimple dements,, by a parallel £e<flion : for by drawing 

^ This definition it the fame with that which Mr. Simfon hat adopted inftead of Euclid't, 
cfpreCed in dtfierent wordt : for he f^yi, " a plane fuperficiet it that in which any two pointt. 
being taken^ the flraight Hoe between them Het wholly in that fuperficies." But he doei not 
mention to whom he was indebted for the definition ; and this, doubtkfs, becaufe he confidcreJ 
itivms n0t w^ril wlule /# rflaU fife trijlei tf Pr^lu* at full Ungtb : for thcfc are hisowji worde^ 
>n his tiote to propofition 7, booku Nor hat he informed us in what rcfpe£t £uciiu% dcfiaition 
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a feflion between the vertex and the bafe, which (hall cut the plane of the 
generative right line, v e efFed a circular line. But the idea of lines* 
(hews that the mode of mixture is not by temperament; for neither 
does it fend us back to the fimple nature of elements : on the con- 
trary, when fuperficies are cut, they immediately exhibit to us their 
producing lines The mode of mixture, therefore, is not the fame in 
lines and fuperficies. But as among lines there were fome fimple, 
that is, the right and circular, of which the vulgar alfo poffefs an 
anticipated knowledge without any previous inftrudion ; but the fpc- 
cies of mixt lines require a more artificial apprehenfion : fo among 
fuperficies, we poflefs an innate notion of thofe which are efpecialljf 
elementary, the plane and fpherical ; but fcience and its reafon invefli-* 
gates the variety of thofe which are compofed through mixture. But 
this is an admirable property of fuperficies, that their mixture in ge- 
neration is oftentimes produced from a circular line; and this alfo 
happens to a fpiral fuperficies. For this is underftood by the revo- 
lution of a circle remaining exedt, and turning itfelf about the fame 
point which is not its centre. And on this account, a fpiral alfo is 
threefold; for its centre is either in a circumference, or within, or 
external to a circumference. If the centre is in the circumference, 
a continued fpiral is produced : if within the circumference, an in« 
tangled one ; if without, a divided one. And there are three fpiral 
fedions correfponding to thefe three diflFerences. But every fpiral 
line is mixt, although the motion from which it is produced is one 
and circular. And mixt fuperficies are produced as well from fimple 
lines, (as we have faid,) while they are moved with a motion of this 
kind, as from mixt lines. Since, therefore, there are three conic 
lines, they produce four mixt fuperficies, which they call conoids. For 
a redangular conoid, is produced from the revolution of the parabola 
about its axis : but that which is formed by the ellipfis, is called a 
fpheroid ; and if the revolution is made about the greater axis, it is 
an oblong ; but if about the leflTer a broad fpheroid. Laftly, an ob- 
tufe-angled conoid is generated from the revolution of the hyperbola 
But it is requifite to know, that fometimes we arrive at the knowledge 
cf fuperficies from lines, and fometimes the contrary ; for from coni- 
cal and fpiral fuperficies, we apprehend conical and fpiral lines. Be- 

T 2 fides. 
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fides, this alio mud be previouHy received concerning the difference 
€i lines and fuperficles, that there are three lines of limilar parts (as 
wc have already obferved), but onlv two fuperficics, the plane and the 
ipherical. For this is not true of the cylindric, fince all parts of the 
cylindric iuperficies cannot agree to alL And thus much concerning 
the differences of fuperficies^ one of which the geometrician having 
chofen (I mean the plane), this alfo he has defined ; and in this^ as a. 
fubjed, he contemplates figures, and their attendant pailions: for his 
difcourfe is more copious in this than in other fuperficies : fince, 
indeed) we n)ay underfland right lines, and circles^ and helixes in a. 
plane; alfo the fedions of circles and right lines, conta&s, and appli* 
cations, and the conftrudions of angles of every kind. But in other 
fuperficiesi all thefe cannot be beheld. For how in one that is fphe--- 
rical, can we apprehend a right line, or a right-lined angle? How,. 
laftly, in a conic or cylindric fuperficies, can we behold fedions of 
circles or right lines? Not undefervedly, therefore, does he both 
define this fuperficies, and difcufs his geometrical concerns, by exhi-* 
biting every thing in this as in a fubjed ; for from hence he calls the 
prefent treatife plane. And, after this manner, it is requifite./to under- 
fland that which is plane, as projeded and conilituted before the eyes:, 
but cogitation as defcribing all things in this, the phantafy corre* 
fponding to a plane mirror, and the reafons refident in cogitation ai 
dropping their images * into its fhadowy receptacle. 

DEFINITION Vm. 

f A Plane Angle, is the inclination of two Lines to eac^ 
other in a Plane, Mrhich meet together^ but are not in 
the fame direction . 

SO M E of the ancient philofophers, placing an angle in the pre- 
dicament of relation, have faid, that it is the mutual inclinationv 
of lines or planes to each other. But others, including this in quality, 

as.- 

• In tlie Greek iryoiiK, but it fhould doubtlefs be read uxopa^ Jma^es, as In the tranfation 
•f BarojLJui, 

f Mr. Simfoo, in hit note on this defiDitioDf fuppofes it to be the addition of fome lefa^ 
ftilfal editor 2 on which account, and becaufe it if quite ufclcft (ia hit opiniony he diflinguklica 

it 

3 
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as well as reditude and obliquity, fay, that it is a certain paffion of a 
fuperficies or a folid. And others, referring it to quantity, confefs 
that it is a fuperficies or a folid. For the angle which fubfifts m 
fuperficies is divided by a line ; but that which is in folids, by a 
fuperficies. But (fay they) that which is divided by thefe, is no other 
than magnitude, and this is not linear, fi nee a line is divided by a* 
point; and therefore it follows that it muft be either a fuperficies or 
a folid. But if it is magnitude, and all finite magnitudes of the lame 
kind have a mutual proportion ; all angles of the fame kind, i. e.. 
which fubfift in fuperficies, will have a mutual proportion. And hence, 
the cornicular will be proportionable to a right-lined angle. But^ 
things which have a mutual proportion, may, by multiplication, ex- 
ceed each other; and therefore it may be poffible for the cornicular^ 
to exceed a right-lined angle, which, it is well known, is impoffible,-. 
fince it is fhewn to be lefs than every right-lined angle. But if it i%^ 
quality alone, like heat and cold, how is it divifible into equal parts? 
For equality, inequality, and divifibility, are not lefs refidentin angles 
than imnagnitudes ; but they are, in like manner^ cffentiaL But if 
the things in which thefe are eflTentially inherent, are quantities, and' 
not qualitiesi it is manifeft that angles alfo are not qualities. Since* 
the more and ifie lefs are the proper paflions of quality *> but not- 
equal and unequal; On this hypothefis, therefore, angles ought not 
tD be called unequal, and this greater, but the other lefs; but they 
ought to be denominated diifimilars, and one more an angle, but the 
other lefs. But that thefe appellations are foreign from the eflence of 
mathematical concerns, is obvious to every one : for every angle re- 
ceives the fame definition, nor is this more an angle, but that lefs. 
7«hirdly, if an angle is inclination, and belongs to the category of^ 

It from the reft by inverted douWe commas. But it is furely ftrange that the 'definition of angle 
in general (hould be accounted uffleis, and the work of an unikUful geometrician. Such an 
affcrtion may, indeed, be very fiiitable to a profclTor of experimental philofophy, who conliders 
the ufeful as tnfeparable from practice; but is by no me.»ns becoming a rellorer of the liberal 
geometry of the ancient?. Befidcs, Mr. Slmfon feems continually to forget that Euclid was of 
the Platonic fc^ ; and confcqucntly was a philofopher as well as a mathematiciiin. I only add, 
that the commentary on the prefent definition is, in my opinion, remarkably fubtle and accurate, 
and well deferves the profound attention of the grcateft geometricians. 

• For a philofophical difcuffion of the nature of quality and quantity, confult the CommeiK- 
t.iric8 of Ammoniu?, and Situplicius on»Ari(lotle's Categories, Ploiiuua on the genera of bcin|;?, ^ 
and Mr* Harris's Philofophical Arrangements, n 

relaUon^ , 
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relation, it muft follow, that from the exiftence of one inclinatioiii 
•there will alfo be one angle, and not more than one. For if it is no- 
diing clfe than the relation of lines or planes, how is it poffible there 
can be one relation of lines or planes, but many angles? if, therefore^ 
we conceive a cone cut by a triangle from the vertex to the bafe, wc 
ihall behold one inclination of the triangular lines in the feaiiconc to 
the vertex ; but two diftindi angles : one of which is plane, I mean 
that of the triangle ; but the other fubfifts in the mixt fuperficies of 
the cone, and both are comprehended by the two triangular lines. 
The relation, therefore, of thefe, do not make the angle. Again, it 
is neceflary to call an angle cither quality or quantity, or relation; for 
figures, indeed, are qualities, but their mutual proportions belong to 
relation. It is neceflary, therefore, that an angle (hould be reduced 
under one of thefe three genera. Such doubts, then, arifing concern- 
ing an angle, and Euclid calling it inclination, but Apollonius the 
coUedion of a fuperficies, or a folid in one point, under a refraftcd 
line or fuperficies (for he feems to define every angle univerfally), 
we ihall affirm,, agreeable to the fcntiments of our preceptor Syrianus, 
that an angle is of itfelf none of the aforefaid ; but is conflituted from 
the concurrence of them all. And that, on this account, a doubt 
arifes among thofe who regard one category alone. But this is not 
peculiar to an angle, but is likewife the property of a triangle. For 
this, too, participates of quantity, and is called equal and unequal; 
becaufe it has to quantity the proportion of matter. But quality alfo^ 
is prefeut with this, in confequence of its figure (fince triangles are 
called as well fimilar as equal) ; but itpoflefles this from one category, 
and that from another. Hence, an angle is perfe£lly indigent of 
quantity, the fubjedi of magnitude. But it is alfo indigent of quality, 
by which it poflefles, as it were, its proper form and figure. Laftly, 
it is indigent of the relation of lines terminating, or of fuperficies 
comprehending its form. So that an angle confifts from all thefe, yet 
is not any one of them in particular. And it is indeed divifible, and 
capable of receiving equality and inequality, according to the quantity 
which it contains. But it is not compelled to admit the proportion of 
magnitudes of the fame kind, fince it has alfo a peculiar quantity, by 
which angles arc alfo incapable of a comparifon with each other. Nor 

can 
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can one inclination perfeft one angle : fince the quantity alfo, which 
is placed between the inclined lines, completes its eflence. If then 
we regard thefe diftindions, we (hall diflblve all abfurdities, and dif- 
cover that the property of an angle is not the colledtion of a fuperficies 
or folid, according to ApoUonius (fuce thefe alfo complete its eflence,) 
but that it is nothing elfe than a fuperficies itfelf, colleded into one 
point, and comprehended by inclined lines, or by one line inclined 
to itfelf : and that a folid angle is the colledioiv of fuperficies mu- 
tually inclined to each other. Hence, we fhall find that a formed 
quantum, conftituted in a certain relation, fupplies its perfed defini- 
tion* And thus much we have thought requifue to aflert concerning 
the fubftance of angles, previoufly contemplating the common eifence 
of every triangle, before we divide it into fpecies. But fmce there 
axe three opinions of an angle, Eudemus the Peripatetic, who com* 
pofed a book concerning an angle, affirms that it is quality. For, con*- 
iidering the origin of an angle, he fays that it is nothing elfe than the 
fradion of lines : becaufe, if redkude is quality, fradion alfo will 
be quality. And hence, fince its generation is in quality, an angle 
will be entirely quality. But Euclidi and thofe who caU it inclination^ 
place it in the category of relation. But they call it quantity, wha 
fay that it is the firft interval under a point, that i& immediately fub*- 
lifting after a point. In the number of which is Plutarch, who con- 
flrains ApoUonius alfo into the fame opinion. For it is requifite (fays- 
he) there fhould be fome firft interval, mider the inclination of con* 
taining lines or fuperficies. But {incc the interval* which is under a 
point, is continuous, it is not poflible that a firft interval can be aflfumed ^ 
fmce every interval is divifible in infinitum. Befides, if we any how 
diftinguifli a firft interval, and through it draw a right line, a triangle 
is produced,, and not one angle. But Carpus Antiochenus fays, that 
an angle is quantity, and is the diftance of its comprehendinglines^. 
or fuperficies; and that this is diftant by one interval, and yet an. 
angle is not on that account a line: fince it is not true that every 
thing which is diftant by only one interval, is a line. But this furely 
is the moft abfurd of all, that there fliould be any magnitude except 
a line, which is diftant only by one interval. And rhus much coa- 
cerning the nature of an angle. But with refpeft to the divifion of 

angles^ 
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angles, fome confift in fuperficies, but others in folids. And of tliofc 
which are in fuperficies, fome are in fimple ones, but others in fuch 
as^are mixt. For an angle may be produced in a cylindric, conic, 
fpherical, and plane fuperficies. But of thofe which confift in fimple 
•fuperficies, fome are conftituted in the fpherical ; but others in the 
plane. Fo^ the zodiac itfelf forms angles, dividing the equinoctial in 
two parts, at the vertex of the cutting fuperficies. And angles of 
.this kind fubfift in a fpherical fuperficies. But of thofe which are in 
planes, fome are comprehended by fimple lines, others by mixt ones; 
,and others, again, by both. For in the fhield-like fijjure *, an angle- 
is comprehended by the axis, and the line of the fhield : but one of 
thefe lines is mixt, and the other fimple. But if a circle cuts the 
Aield, the angle will be comprehended by the circumference, and the 
ellipfis. And when ciflToids, or lines fimilar to an ivy leaf, clofing in 
one point like the leaves of ivy (from whence they derive their appel- 
Jation) make an angle, fuch an angle is comprehended by nfiixt lines. 
Alfo, when the hippopeda, or line fimilar to the foot of a mare, which 
-is one of the fpirals, ipclining to another line, forms an anglei it is 
comprehended by mixt lines. Laftly, the angles contained by a cir- 
cumference and a right line, are comprehended by fimple lines. But . 
of thefe again, fome are contained by fuch as are fimilar in fpecies, 
but others by fuch as are diffimilar. For two circumferences, mutually 
cutting, or touching each other, produce angles : and thefe triple, for 
they are either on both fides convex, when the convexities of the 
•circumferences arc external : or on both fides concave, when both the 
concavities are external ; which they call fiftroides ; or mixt from 
convex and concave lines^ as the lines called lunulas. But befides 
ihis, angles are contained in a twofold manner, by a right line and a 
circumference : for they are either contained by a right line, and a 
concave circumference, as the femicircular angle ; or by a right line 
and a convex circumference, as the cornicular angle. But all thofe 
which are comprehended by two right lines, are called redilinear 
angles, which have likewife a triple difference f. The geometrician, 
therefore, in the prefcnt hypothefis, defines all thofe angles which are 
conftituted in plane fuperficies, and gives them the common name of 

• That If, the ellipfis*] "f That if, ihcy arc cither right, acute, or obtuff.^ ttHj 

a plane 
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a plane angle. And the genus of tbefe he denominates incrmttion: 
but the placc,^ the plane itfelf^ for angles have pofition ; but their 
origin fuch^ that it ig requifite there (hould be two lines at leaft, and 
not three as in a foiid. And that thefe &ould touch each other, and 
by touching, miiA not lie In a right line, as an angle is the fnclinatioQ 
and comprehenfion of lines: bi,it is not didance on\y^ according to one 
inter vah But if we examine this definition^ iin tlie firfl place k 
appears that it does not admit, an angle can be pcrfc£led by one line; 
though a clflbid, which is but one, perfeds an angle. And, in like 
manner, the hippopeda. For we call the whole a ciflbid, and not its 
portions (left any one iliould fay^ that the conjun£lion of thefe fornns 
an angle) and the whole a fpiral, but not its parts* Each, therefore, 
fmce it is one, forms an angle to itfelf, and not to another, Bui 
after this, he is faulty, in defining an angle to be inclination* For 
how, on this hypothcfis, ^ill there be two angles, from one inclina-* 
tion ? How can we call angles ccjual and unequal ? And whatever elfe 
is ufually obje^Sed againll this opinion. Thirdly, and laftly, that part 
©f the definition^ which (ajs^ and not fLucd in a right /irtCf h fuper- 
fluous in certain angles^ as in thofe which are formed from orbicular 
linej. For without the afTifbnce of this part, the definition is perfed ; 
fmce the inclination of one of the lines to the other, forms the angle. 
And it is Hot poflible that orbicular angles flmuld be placed in a right 
line. And thus much we have thought proper to fay conccming the 
definition of Euclid; partly, indeed, interp^reting, and partly doubt- 
ing its truth* 



DEFINITION IX. 

But when the Lines containing the Angle, are rights the 

Ant^le if called Rectili^'ear. 

, / If 

AN angle is the fymbol and image of the connexion and co|ii« 
preffion, which fubfifts in the divine genera, and of that order 
which colIe<fls dlvifibles into one* pariibles into an impartible nature, 
and the many into conGiliating commmiity* For it is the bond of 9 
multitude of lines and fupcrficles, thecolledor of magnitude into the 
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: imj^artibiHty of jpoints, add the comprchendcr of every figure which 

.is bompbied by its confining, nature. On which account, the* oracles* 

\4a\\ t&e angular junctions of figures, knots, fo far as they bring with 

^m ah image of conneding union, and divine conjunftions, by which 

dilcrete tiatures mutually cohere with each other. The angles, there- 

forCf iubliiling in fuperficies, exprefs the more immaterial, fimpki 

And perfe£fc unions which fuperficies contain : but thofe which are in 

foiids» reprefent the unions, uhich proceed even to inferiors, and 

fapply a community to things disjundt, and a conflrudion of the fame 

nature* to things which on every fide receive a perfect partition. But 

of tbc angles in fuperficies, fome fhadow forth primary and unmixt 

unions; :but others, fuch as comprehend in themfelves, an infinity of 

progreffions. And (bme, indeed, are the fources of union to intel* 

ieduai forms; but others, to fenfible reafons; and others, again^ ar& 

copulative of thofe forms which obtain between thefe, a middle fitua* 

tion. Hence, the angles which are made from circumferences, imitate 

thofe caufed which envelop intelle£iual variety in coercive union; for 

orcutnfereDces, haftening to coaicfce with each other, are images of 

inteUe^ and intelle£lual forms* On the contrary, rectilineal angles, 

are the fymbols of thofe unions which prefide over fenftbles, and 

afford a conjundlion of the reafons fubfifting in thefe : but mixt angles 

seprefent the prefervers of the communion, as well of fenfible, as of 

intelledual forms, according to one immoveable union. It is requifitCi 

therefore, by regarding thefe piaradigmiB, or exemplars, to render the 

cauies of each. For among the Pythagoreans we (hall find various 

angles dedicated to various gods. Thus, Philolaus, confecrates to 

£)me a triangular^- hut te others a quad»ngular angle ; and to others^ 

again, different angles. Likewife, he permits the fame to many gods, 

anli many to the lame god, accordkig to- the different powers which 

they contain. And with a view to thist and to the demiurgic triangle, 

which is the primary caufe of all the ornament of the elements, it 

appeaifa to me, that Theodorus Afinaras the philofopher, conftitutes 

(otat of the gods, according to (ides ; but others, according to angles. 

The firft, indeed, fupplying progreflioa and power; but the fecond^ 

the cooyuoAion of the univerfe^ and the coUeftton of progreffive na« 

^ ThU «rack li not ineBci<mcd.bf aojr of the coIIc^hb of the Zoroaflrian oracles.. 

turea 
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tares again tato one. But thefe, indeed, direa: us to the knowledge^ 
tlie things which are. And we mud not woader that lines are here (aid • 
to contain an angle. For the one and impartible nature which is 
found in thefe, is adventitious : but in the gods themfeWeSi aad im 
true beings, the whole, and impartible good, precedes things maayi... 
and divided. . , 

D K F I N I T I O N X. 

When a Right Line ftanding on a Right Line> makes the 
fucceflive Angles on each fide equal to one another, 
each of the equal Angles, is a Right Angle ; and the 
infifting Right Line, is called a Perpendicular to that 
U2)on which it ftands. 

D E F I J^ I T I O N Xr. 

An Obtuse Angle is that which is greater than a Right 

Angle. " ' 

DEFINITION XII. 

But an Acute Angle, is that which is lefs than a 

Right Angle, 

THESE are the triple fpecies of angles, which Socrates fpeakt of 
in the Republic, and which are received by geometricians from 
hypotheiis ; a right*line conflituting thefe angles, according to a 
divifion into fpecies ; I mean, the right, the obtuTe, and the acute. 
The firft df thefe being defined by equality, identity and fimilitudc ; 
but the others being compofed through the nature of the greater and 
the leflferj and laftly, through inequality and diverfity, and thrpugh 
the more and the lefs, indeterminately aflumed. But m^ny geo^e* 
tricians, are unable to render a reafon of this divifion, and ufc ihp., 
affertion, that there are three angle*, as an hypothefis*. So iliat, . 

* This, indeed, muH always be the cafe with thofe geometncuns, who are not at the lome- 
fiinf, philofophcrs ; a conjunflion no Icfs valuable than rare. Hence, from their ignorauit -f 
princ'ples and intellectual concerns, when any contemplative enquiry is propofed, they inin t-* 
dlately aiky in what its utility confifis; confidering every tbiog as fupcifiuoiis, wbkh does noc^ 
cootributc to the f^ tution of foinc praclical problem. 

U 2 ' when 
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wIrtiS we interrogate them concerning its caufe, th^anfwer, this is ' 
nefc'to b* required of them as geometriciaflsV However, thePythV 
goVetoS'^ referring the folution of this triple diftribution* to pHncipleis, 
ar6»n6t wanting in rendering ttie caufes of thii difference of rights 
Uli<d angled « For, fin^e one. of the principles fubififts according to 
bound, and is the caufe of limitation, identity, and equality, and laftly^ * 
of the whole of a better co-ordination ^ but the other is of an infinite 
nature, and confers on its progeny, a progreflion to infinity, increafe, 
atifd decreafe, inequality, and diverfity of every kind, and entirely 
prcfidts over the wbrfeiferies; hence, with great propriety, fince the 
principles of a right-^rmed angle are conftituted. by thefe, the reafon 
proceeding, from bound, produces a right angle, one, with rcfpefik to 
the equality of every right angle, endued with fimilitude, always 
finite and determin.ate, ever abiding the fame, and neither receiving 
increment nor decreafe. But the reafon proceeding from infinity, 
fince it ia the &cond in order, and of a dyadic nature, produces two^ 
fold angles about the right angle, difiinguilhed by inequality, accord- 
ing to the nature of the greater and the lefler, and pofTeffing an in- 
finite motion^ according to the more and the lefs, fince the one becomes 
more or lefs obtufe ; but the other more or lefs acute. Hence, in 
cohfequence of this reafon, they afcribe right angles to the pure and 
immaculate gods of the divine ornaments, and divine powers which 
proceed into the univerfe, as the authors of the invariable providence 
,of inferiors J for reditude, and an inflexibility and immutability to 
ftibordin^te natures accords with thefe gods : but they affirm, that the 
obtufe and acute angles fhould be afcribed to the gods, who afford 
progreflion, and motion, and a variety of powers. Since obtufenefs 
is the image of an expanded progreffion of forms; but acijtenefs pof- 
fefles a fimilitude to the caufe dividing and moving the univerfe. But 
likewife, among the things which are, reditude is, indeed, fimilar to 
^ence, prefcrving the fame bound of its being ; but the obtufe and 
acute, fliaddw forth the nature of accidents. For thefe receive the 
more and the lefs, and are indefinitely changed without ceafing. 
Hence, with great propriety, they exhort the foul to make her defcent 
into generation, according to this invariable fpecies of the r-ght angle^ 
by not verging to this part more than to that; and by not affcdling 

fome 
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fome things mote, and others lefs. For the difiributioa of a certain 
ctarenienc€^ and fyropathy of natore, draws it down into material 
error, atKl indefinie^ ^rariety *. A perpendicuhur line is, therefore, 
the fymbol of inflexibility, purity, immaculate, and inTariable' power, 
and eyery thing of this kind. But it is likewife the fymbol of divine 
and intelledual mtfafure : fince we meafure the altitudes of figures hj 
a perpendicular, and define other rectilineal angles by their relation 
to a right angle^ as by themfelves they are indefinite and indeterminate. 
For they are beheld fubfifting in excefs and defe£l» each of which is, 
by itfelf, indefinite. Hence they fay, that Tirtue :dk> fiands accord- 
ing to re£Utude ; but that vice fubfiAs according to the infinicy of the 
obtufe and acnte, that it produces excefies and defers, and that the 
more and the iefs exhibit its immoderation, and inordinate nature. * 
Of rediiineal angles, therefore, ^e muft eflabliih the right angle, as 
the image of perfedion, and invariable energy, of limitation, intel- 
leflual bound, and the like ; but the obtufe and acute, as fhadowing 
forth infinite motion, unceafing progreflion, dirifion, partition and 
inanity. And thus much for the theological fpeculation of angles. 
But here we mufl take notice, that the genus is to be added to the 
definitions of an obtufe and acute angle ; for each is right-lined, and 
the one is greater, but the other lefs than a right-angle. Btit it is not 
abfolutely true, that every angle which is lefs than a right one, is- 
acute. For the cornicular is lefs than every right-angle, becaufe lefs 
than an acute one, yet is not on this account an acute angle. Alfo, 
a femi-circular is lefs than any right-angle, yet is not acute. And the 
caufe of this property is becaufe they ar6 mixt, and not redlilineal 
angles. Befides, many curve-lined angles aprcar greater than right- 
lined angles, yet are not on this account obtufe j becaufe it is requifite 
that an obtufe (hould be a right lined angle. Secondly, as it vas the 
intention of Euclid, to define a right-angle, he confiders a right line 
ilanding upon another right-line, and making the angles on each fide 
equal. But he defines an obtufe and acute angle, not from the inclin- 
Aiion of a right line to either part, but from their relation to a right • 

* C' ftccrring the f»ul% iicfi^r:: into bw!r, fee lib. h:. Eniinui ir. of P!minot ; tui for the 
crtVod I y v%bich flic iniy rg.'m Rtcm to her piidixsc fclidty, fiudy the fnVi book of PoipbTir's 
i icaiiic oa Abilir.encc^ 

angle. 
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angle. For this is the meafure of angles deviating from- the rights 
ia the fame manner as equality of things unequal. But lines inclined 
to either part, are innumerable, and not one aloae, like a peqpeodi* 
cular. But after this, when he fays, (the angles equal to one mother) 
he exhibits to us a fpecimen of the greateft geometrical diligemic; 
(mce it is poffible that angles may be equal to otheti, without being 
right. But when they are equal to one another, it is necefiary tliey 
(hould be right. Befides, the word fuccejjive appears to me not 
to be added fuperfluoufly, as fome have improperly confidercd it} 
fince it exhibits the reafon of reditude. For it is on this account that 
each of the angles is right ; becaufi^ when they zxt.fuccejjive^ they aie 
ecjual. And, indeed, the indfting right*llne, on account of its in- 
flexibility to either part, is the caufe of equality to both, and of redi« 
tade to each. The caufe, therefore, of the rectitude of angles, is not 
abfolutely mutual equality, but podtion in a confequent order, toge- 
ther with equality. But, befides all this, I think it here neceflary 
to call to mind, the purpofe of our author ; I mean, that he difcourfes 
in this place, concerning the angles confiding in one plane. And 
hence, this dednition is not of every perpendicular ; but of th^ which 
is in one and the (ame plane. For it is not his prefent dedp;n to define 
a folid angle. As, therefore, he defines, in this place, a plane angle^ 
fo likewife a perpendicular of this ^kind-. Becaufe a folid perpendi- 
cular ought not to make right angles to one right-line only; but to 
all which touch it, and Wre contained in its fubje£t plane : for this is 
its neceflary peculiarity. 

DEFINITION XIII. 
A Bound is that which is the Extremity of any thing *• 

A Bound, in this place, is not to be referred to all magnitudes, 
for there is a bound and extremity of a line ; but to the fpacet 
which are contained in fuperficie?, and to folid bodies. For he now 
calls a bound^ the ambit which terminates and dillinguiflies every 

* This Defioitioo too, is marked by Mr. Simfun with inverted commas^ as a fymbol ofirs 
King interpoUtrd. But for what reafon I know Dot, unlcfa becaufe it is ui'elcfs« that is, bcctufe 
it ii fbiUfrffjuml! 

fpace* 
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{pace. And a bound of this kind, he defines to be an extremity: but 
not after the manner in which a point h called the extremity of a 
Kne, but according to its property of including and excluding from 
circunijacent figures. But this name is proper to geometry in its 
infant ftate» by which they meafured fields, and prefvTved their bound- 
aries diftind and without confufion, and from which they arrived at 
the knowledge of the prefent faience. Since, therefore, Euclid calls 
the external ambit, a bound, it is not without propriety that he, by 
this means, defines the extremity of fpaces. For by this, every thing 
comprehended is circumfcribed. I fay, for example, in a circle, its 
bound and extremity is the crrcumfin-ence; but kfelf, a certain plan^ 
fpace : and fo of the reft. 

DEFINITION XIV. 

A Figure is that which is comprehended by one or more 

Boundaries. 

BECAUSE figure is predicated in rarious ways, and is divided 
into diflFerent fpecies, it is requifite, in the firft pbce, to behold 
its differences; and afterwards to difcourfe concerning that figure 
which is propofed in this Definition. There is» then, a certain figure 
which is conflitut'ed by mutation^ and is produced from paffion^ while 
the recipients of the figure are difturbed, divided, or taken away; while 
they receive additions^ or are altered, or fuflfer other various afTedions* 
There is alfoa figure, which is produced by the potter's, or ftatuary*s 
art, according to the preexiflent reafon, which art it felf contains : art^. 
indeed, producing the form, but matter receiving from thence, form, and 
beauty, and elegance. But there are ftill more noble and more iUuftrioua 
figures than thefe, the fkilful operations of nature. Some, indeed, exiii* 
ing in the elements imder the moon *^ and having a power of com- 
prehending the reafons thofe elements contain : but others are fituated 
ia the celeftial regions, diftinguifhing their powers, and endlefs revq- 
lutions. For the heavenly bodies, both when confidered by them- 
felvcs, and with reTatton to each other, exhibit an abundant and ad« 
mirable variety of figures ; and at different times they prefent to our 
view different forms, bringing with them a fplendid image of intellec- 

* ThMtU, the various fpccics of forms, with which the four dementi are re|«Iete« 

tuat 
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.tual ^fpecies ; and» by theit elcganit and harmonious revoIutioxlSy de^ 
.fcribmg the ijpcorporeal atid immaterial powers of figures. ' But there 
are, agaiuilMsfides all the£e, moft pure and perfed beauties, the figures 
of fouls, which, becaufe they are full of life, and felf-motive, hare 
an exiftence prior.to things moved by another ; and which, hecaufe 
.they fubfift immaterially, and without any dimenfion, excel the forms 
which are endued with dimenfion and matter. In the nature of which 
we are inftruiled by Timseus, who has explained to us the demiurgic, 
and effential figure of fouls *. But again, the figures of intelledls arc 
by far more divine than the figures of fouls ; for thefe, on every fide, 
:excel partible effences; are every where refplendent with impartibre 
and intelleflual light ; are prolific, efFediye, arid perfedlive of the 
univerfej are equally prefent, and firmly abide in all things; and 
procure union to the figures of fouls; but.recall the mutation of fenfible 
figures to the limitation of their proper bound. Laftly, there are, 
feparate from all thefe, thofe perfe£l, uniform, unknown, arid in- 
effable figures of the gods, which are refident, indeed, in the figures 
of intelledls ; but jointly terminate all figures, and comprehend all 
things in their unifying boundaries. The properties of which the 
theurgic art, alfo exprefling, furrounds various refcmblanccs of the 
gods, with various figures. And fome, indeed, it fafhions by charac- 
ters, in an inefiable manner; forcharadlers of this kind, manifefi:thc 
unknown powers of the gods : but others it imitates by forms and 
images ; falhioning fome of them ered, and others fitting ; and fome 
Cmilar to a heart, but others fpherical, and others expreflfed by dif- 
ferent figures. And again, fome it fabricates of a fimple form; but 
others it compofes from a multitude of forms; and fome are facred and 
venerable; but others are domeflic, exhibiting the peculiar gentlenefs 
of the gods. And fome it conflruds of a fevere afpedl; and laflly, 
attributes to others, different fymbols, according to the fimilitude and 
fympathy pertaining to the gods -f-. Since, therefore, figure derives 

its 

• That ijj the circle. 

f An admirer of the moilemiy tod their purfuicsy will doubtkft confider all this ai the 
relics of heathen fuperftition and ignorance ; and will thinkf perhaps* he makes a great con- 
ccllion in admitting the exiflence of one fuprcme g(Hi, without ackuowledging a multitude of 
dcTiies fubordinate to the fiift. For what the ancients can urge in defence of this obfolere 
opinion, I muft beg leave to refer the reader to the difleitation prefixed to my tranflatioa cf 
Orpheus; in addition to which let him attend to the following confiderationi. IsitpotliMe 
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Its origin from At gods themfelvies, it arriTes^ by a gradual fr(^ 
gpeifion, even to inferiors^ in thefe alfo appearing from primarjr 
caufes. Since it is requiiite to fuppofe the perfed before the imper- 
fed, and things (ituated in the ftability of their own eflfence^ prior to 
thofe which fubfift in others, and previous to things full of their owa 
privation, fuch as preferve their proper nature fincere. Such figurea> 
tlierefbre, as are material, participate of material inelegance, and da 
not pofiefs a purity convenient to their nature. But the celefUal 
figures are divifible, and fubfift in others. And the figures of fouls 
are endued with divifion, and variety, and involution of every kind i 
but the figures of intdleds, together with immaterial union, poflefa 
a progreflion into multitude. And lailly, the figures of the gods are 
free» uniform, fimple, and generative ; they fubfift before all things, 
4X>ntaining all perfedlion in themfelves, and extending from themlelvcs 
to all things, the completion of forms* We muft not, therefore, liftea 
tDj and endure the opinions of many, who affirm, that certain addi^ 
lions, ablations, and alterations, produce feniible figures, (for motions, 
fince they are imperfect, cannot polleis the principle and primary 
caufe of efi^eds ; nor could the fame figures often be produced fronx 
<sontrary motions 1 for the lame form is fometinies generated from? 
addition and detra^oo,) but we muft confider e^rations of this kind 
a& fubfibrvient to other purpofes in generatioUf and derive the perfe^lioa 

tbat the machinery of the gods in Homer could be fo beautiful, Jf fudi beings had no exiflence f 
Or can any thing be beautiful iiehich is deflitute of all reality ? Do not things univerftlly pleife 
iu proportion as they refemble reality ? Perhaps it will be anfweced^ that the rererfe of thta 
is true, and that iidtion more generally pleafes than truth, as is evident from the great ayldity 
i^ith whi<;h romances are peru'ed. To this I reply, that 66&on itfetf ceafbs to be pleafing; 
vrben it fuppofet ablbluje impoffibilhies : fiu* the exUlMce of genii and fifdriet cannot bf prowcd 
impoffible ; ^md thefe comp^fc all the marvellous of romance. This obfenratcon is verified 
in Spencer's Fairy Queen : for his allegories, in which the paiCons are peribfoified, are tedious 
and unplcafant, becaufe they are not difguifed under the appearance of reality : while th# 
magic of Circe, the bower of Calypfo, the rocks of Scylia and Charybdis, and the melody 
of the Syrens, in the Odyfley of Homer, though nothing but allegories, uniterfally enchant 
and delight, becaufe they are covered with the femblance of truth. It is oo this accbonC 
that Milton's battles in hcsven are barbarous «nd ridiculous in the extreme ; for eveiy oii« 
fees the impofCbirny c^ fuppofing gun^powder and cannons in the celcflial regions : the ma- 
chinery is forced and unnatural, contains no elegatice of fancy^ and is not replete wHIr 
any myftlcal information. On the contrar}'. Homer's machinery is mtoral and poffible, ii 
full of dignity and elegaace, and is pregnant with the fublimeft truths ; it delights and enobl^; 
the mind of the reader, afloniflies him with its magnificence and propriety, and aBunater hjtM 
«^ith the fury of poetic iofpiracicMi. And this, beteufb* it is pcflblKaid taue^ ' -j, . 

Vol, I, X «f 
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of figure from other primogeaial caufes. Nor muft we fubfcribe to 
their opinion, who affert that figures deftitute of matter can have no 
fubfiftence, but thofe only which appear in matter* Nor to theirs, 
who acknowledge, indeed, that they are external to matter, but con-^ 
fider them as fubiifling alone, according to thought and ab(lra<3ion« 
For where (hall we preferve in fafety, the certainty, beauty, and order 
of figures, among things which fubfift by abftradion ? For^ fince they 
are of the fame kind with fenfibles, they are far diftairt from indubit* 
iible and pure certainty. But from whence do they derive the cer- 
tainty, order, and perfedion which they receive? For they either 
derive it from fenfibles (but they have no fubfiftence in thefe), or from 
intelligibles (but in thefe they are more perfed), fince, to fay from 
that which is not, is the mod abfurd of all. For nature does not pro- 
duce imperfed figures, and leave the perfedl without any fubfiftence 
Nor is it lawful, that our foul Qiould fabricate more certain, perfedt, 
and orderly figures, than intelledl and the gods themfelves. There 
are, therefore, prior to fenfible figures, felf-moving, intelledual, and^ 
divine reafons of figures. And we are excited, indeed, from the 
obfcurity of fenfible forms, but we produce internal reafons, which are 
the lucid images of others. And we poflefs a knowledge of fenfible 
figures, by their exemplars refident in foul {Trx^ainyfiMTacSg), but we 
comprehend by linages {uKoviKZg) fuch as are intelledual and divine*. 
Fqr the reafons we contain^ emerging from the dark night of oblivion^ 
and propagating themfelves in fciential variety, exhibit the forma of 
the gods, and the uniform boimds of the univerfe, by which they in* 
effably convert all things into themfelves. In the gods, therefore». 
there is both an egregious knowledge of univerfal figures, and a power 
of generating and conftituting all inferiors. But in natures^ figures 
are endued with a power generative of apparent forms; but are defti* 
tute of cognition and intelledual perception. And, in particular fouls, 
there is, indeed, an immaterial intelledion, and a felf- energizing 
knowledge i but there is wanting a prolific, and efficacioua caufe. 
As, therefore, nature, by her forming power prefides over fenfible 
figures, in the fame manner, foul, by her gnoftic energy, drops in the. 
phantafy as in a mirror, the reafons of figures. But the phantafy 
itcciving thefe in her fliadowy fwms,. and poflefling images of the« 

inherent 
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inherent reafons of the foul, afiFords by thefe the means of inward 
coQverfion to the foul, and of an energy direded to herfelf, from the* 
fpedres of imagination. Juft as if any one beholding his image in a 
mirror, and admiring the power of nature, and his own beauty, fhould 
defire to fee himfelf in perfedion, and fhould receiye a power of 
becoming, at the fame time, the perceiver, and the thing perceived. 
For the foul, after this manner, looking abroad into the bright mirror 
of the phantafy, and furveying the (hadowy figures it contains, and 
admiring their beauty and order, purfues, in confequence of her. 
admiration, the reafons from which thefe images proceed ; and being 
wonderfully delighted, difmifles their beauty, as converfant about 
fpedres alone ; but afterwards feeks her own purer beauty, and defires 
to pafs into her own profound retreats, and there to perceive the circle 
and the triangle, and all things fubfifting together, in an impartible 
manner, and to ipfert herfelf in the objeds, to contract her multitude 
into one ; and laftly, to behold the occult and ineffable figures of the 
gods, feated in the moft (acred and divine receflet of her nature. She 
is likewife defirous of bringing into light, from its awful concealment, 
the folitary beauty of the gods, and of perceiving the circle, fubfifling 
in its true perfedion, more impartible than any centre, and the tri- 
angle without interval ; and laftly, by afcending into an union with 
herfelf, of furveying every objed which is fubjed to the power of 
cognition. The figure, therefore, which is felf-motive, precedes that 
which is moved by another; and the impartible that which is (elf- 
motive: but that which is the (ame with one^ precedes the impartible 
itfelfi For all things are bounded, when they return to the unities of 
their nature ; fince all things pafs through the(e as a divine entrance 
into being. And thus much for this long digreflion, which we have 
delivered according to the fentiments of the Pythagoreans. But the 
geometrician, contemplating that figure which is feated in the phan*» 
tafy, and defining this, in the firft place, (fince this definition agrees 
with fcnfibles, in the fecond place) fays, that figure is that which is 
comprehended by one or more boundaries. For, fmce he receives it 
together with matter, and conceives of it as di(lant with intervals, he 
4oes not improperly call it finite and terminated *. [Since every thing 

* The fenttnce uithm tbc brackets is omitted in ibc Greek. . * 
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which contains either intelligible or fcnfible matter, is allotted an advent 
fitious bound; and ie not itfelf bound, but that which is bounded.] N^r* 
k it the bound of itfelf; but one of its pOTfers is terminating, and the. 
other terminated. Nor does it fubfift in bound itfelf, but is contained 
by bound. For figure is joined to quantity, and fubfifts together witl^ 
k ; and^ at the fame time> quantity is fubjeded to figure ; but the rea- 
ion and afpe^t of that quantity is nothing elfe than figure and form.. 
Since, indeed, reafon terminates quantity, and adds to it a particular 
eharafter and bound, either fimple or compofite. For, fince this alfb 
<»hibit6 the two-fold progreffion of Aoufid and infinite in its proper 
forms, (in the fame manner as the reafon of an a:ngle,) it invcfts the 
^\tQi^ of ita compreheofion with one boundary and drnple forrn^ 
according to boundy but with many, according to infinity *. Hence*, 
•very thing figured, vindicates to itfelf either one boundary, or a 
many. Euclid-, therefore, denominating that which is figured and^ 
material, and annexed to quantity figure, does not improperly fay* 
that it is contained by one or more terms. But Poifidonius defines 
figure to be concluding bound, feparating the reafon of figure from 
ijuantity ; and confidering it as the caufe of terminating, defining, and 
comprehending quantity. For that which enclofes, is difi^erent from 
ibat which is enclofed ; and bound from that which is bounded. Andv 
Poflidonius, indeed, feems to regard the external furrounding bound; 
but Euclid, the whble fubjed. Hence, the one calls a circle a figure* 
with relati(Hi to its whole plane, and exterior ambit; but the other 
with relation to its circumference only. And the one defines that 
which is figured, and which is beheld together with its fubjedl: buC 
the other defires to define the reaibn of the circle; I mean that which 
terminates and concludes its quantity. But if any logician, and cap- 
tious perfon, ihould blame the definition of Euclid, becaufe he defines 
genus from fpecies (for things contained by one or more terms, are 
the fpecies of figure,) we fliall aflert, in oppofition to fuch an objec- 
tion, that genera alfo pre-occupy in themfelves the powers of fpecies* 
And when men of ancient authority, were willing to manifeft genera 
themfelTCS, from thofe powers which genera contain, they appeared^ 
indeed, to enter on their defign from fpecies, but, in reality, they. 
* That if, the circular form proceeds from ^«W».but rtght^lincd figures from infinity. 
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acpliuoed genera from tfaemfelTcs, and from the powers iRrhich they 
contain. The reafon of figure, therefore, fiq^e it is one, comprehends 
Ae differences of many frgures, according, to the bound and infinity 
reiiding in its nature. And he who de6ned this reafon, was not void 
ef underflanding, whilft he comprehended in a definition, the difie* 
iraces of the powers it contained. But you will aik. From whence 
does the reafon of figure originate, and by what caufes is it perfeded? 
X anfwer, that it firft strifes firom iatmd and injmite^ and that whidi is 
mixed from thefe. Hence it producer feme fpecies from bounds 
others from itifinite^ and others from the mixt. And this it accom* 
pliihes by bringing the form of bound to circles ; but that of infinite, 
to right- lines: and that of the mixt to figures compofed from right 
and circular lines. But, in the fecond place, this reafon is perfed^ 
from that totality which is feparated into diffimilar parts. From 
whence, indeed, it occafions a whole to every form, and each figure is 
eut into dificrent fpecies. For a circle, and every right-lined figure 
may be divided, by reafon or proportion, into diffimilar figures ; which 
II the bufinefs of Euclid in his book of divifions, where he divides 
one figure into figures fimilar to fuch as are given; but another into 
inch as are diffimilar. In the third place, it is invigorated from accu<* 
Hiulated multitude, and, on account of this, extends forms of every 
kind, and produces the multiform reafons of figures. Hence, iii 
propagating itfolf, it does not ceafe till it arrives at fomething lall, and 
has unfolded all the variety of forms. And, as in the intelligible' 
world, one is (hewn to abide in that which /V; and, at the fame time,, 
that which is in one^ fo likewife, reafon exhibits circular in right-lined 
figures; and, on the contrary, redilinear comprehended in circular 
figures. And it peculiarly manifefts its whole nature in each, and 
allxhefe in all. Since the whole fubfifts in all colledively, and in 
each feparate and apart. From that order, therefore, it is endued with 
this power. In the fourth place, it receives from the firft .of num- 
bers *, the meafures of the progreffion of forms. From whence it 
conftitutes all figures according to numbers ; fome, indeed, according 
to the more fimple, but others according to the more compofite. for 
triangles, quadrangles, quinquangles, and all muUangles, proceed ia 

• That if, the nmnbcr three. 
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infinitum, together with the mutations of numbers. But the cauCe of 
this is, indeed^ iin known to the vulgar, though, to thofe who under* 
fiand where number and figure fubfift, the reafon is manifeft. Fifthly^ 
it is replete with that divifion of forms, which divides forms into other 
fimilar forms/ from another fecond totality, which is alfo diftributed ^ 
into fimilar parts. And by this, a trianglar reafon is divided into tri- 
angles, and a quadrangular reafon into quadrangles. And hence, 
eKercifing our inward powers, we effeft "what I. have faid i:\ images, 
iince it pre-exifted by Car the firft in its principles. But by regarding 
thefe diftributions, we may render many caufes of figures, reducing 
them to their firft principles. And the more common, or geometrical 
figure, is allotted an order of this kind, and from fo many caufes, re« 
ceives the perfe&ion of its nature. But, from hence it advances to the 
genera of the gods, and is varioufly attributed according to its various 
forms, and energizes differently in difi^erent gods. To fome, indeedf 
affording more fimple figures ; but to others, fuch as are more com* 
pofite. And to fome, again, afligning primary figures, and thofe 
which are produced in fuperficies; but to others (entering the tumor 
pf folid bodies) fuch figures, as in folids are convenient to themfelvea. 
For all figur^es, indeed, fubfift ifi all, fince the forms of the gods are 
accumulated, and full of univerfal powers: but, by their peculiarity* 
they produce one thing according to another. For one poiTeflTes all 
.things circularly, another in a triangular manner, but another accord^ 
ing to a quadrangular reafon. And in a fimilar manner in folids. 

DEFINITION XV. 

A Circle is a Plane Figure, comprehended by one Line, 
which is called the Circumference, to which all Riglit 
Lines falling from a certain Point within the Figure, 
are equal to each other. 

DEFINITION XVI. 
And that Point is called the Centre of the Circle. 

A Circle is die firft, moft fimple, and moft perfeiSl of figures. 
For it excels all folids, becaufe it exifts in a more fimple place; 
ibut it is fuperlor to the fibres fubfifling in planes^ on account of its 

fimilitudc 
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flmiBtcde and idendtr. And it has a ovft^poiidHig p rop ofti oQ to 
lioiiiid, aad unity, and a better oo-ordinatkxi of being. Hence, in a 
£flnbiitioQ of mundane and fuper-mondane ^lare, yoa wiQ always 
find that the cifde is of a diviner nature. For if 700 make a. ATifion 
into the heavens, and the nnircrCd regioos of genention, job mnft 
affign to the heavens a circular form ; but to generatioo, that of a 
sight line. For whaterer among generable natures is drcular, dtieends 
from the heavens; 6Dce generation revolves intt> iti^, throi]^ their 
drcumvolutions, and reduces its unfiable mutation to a regular and 
or^ly conrinuaoce But if yoa diftribute incorporeal natures into 
fool and inteUed, yoa will fay, that the drde belongs to intcUed, and 
the right line to the fouL And on th» account, the fool, by its cxxi^ 
vcrfion to intelled, is laid to be circularly moved; and it po^feflles tho 
lame proportioa to intellecl, as generation to the heavens. For it kr 
circulariy moved, (lays Socrates ^J becaufe it imitates inlelle£L But 
the generation and progreflion of foul is made according to a r^to« 
line. For it is the pr<^)erty of the foul to ^pply hetitlf at diflEerent 
times to different fcxms. But if you vri(h to divide into body and 
foul, you muft conftitute every thii^ corporeal, according to the right- 
line ; but. you muft affign to everyanimal a partidpatioo of tht iden- 
tity and fimilitude of the circle. For body is a cmnpofite^ and is* 
endued vrith various powers, fimilar to right*Iined figures: but foul* 
is fimple and intelligent; felf-motive, and ielfU^perative ; converted- 
into, and energizing in herielf. From whence^ indeed, Timaras alfo^ 
when he had competed the elements of the univerfe firom right-lined* 
figures, affigned to them a. circular motion and fixmatioo, from diat« 
divine foul which is feated in the bofom of the vrorld. And thus,- 
that the drde every where holds the firft rank, in relped of other 
figureSt is fuffidendy evident fircHn the {Mrcceding obfervations. But* 
it is requifite to furvey its whole feries, beginning fupemally, ending . 
in inferiors, and perfeAiog all things, according to the aptitude of 
the natures which recdve its alliance. To the gods, therefixe, it« 
affords a converfion to their eaufos, and ineffable union : it occafioos* 
their abiding in themfelves, prevents thdr departing firom their own > 
beatitude, (Ireogthens their higheft unions, as centres defirable to* 

* ImTliimw 
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ikiferiar natureBt and ftably placea aboot thefe tlie multitude of the 
powers which the gods poflfefs, containing them in the fimplrcity of 
tiieir eflenccs. But the circle affords to intelledual natures, a perpe- 
*ial energy in themfelves, is the caufe of their being filled with know- 
ledge from themfclves, and of pofieffing in their eflenccs, inteHigibles 
contradedly-; and of pcrfeding intelledlions in themfelves. For every^ 
kiteUedl, propofes to itfelf that which is intelligible ; and this is as m 
centre to intellect, about which it continually revolves : for intelleft 
- folds itfelf, and operates about this, and is united within itfelf on all 
'fides, by univerfal intelleftual energies. But it extends to fouls by 
sUomination, a felf- vital, and felf-motive power, and an ability of 
turning, and leaping round intelledt, and of returning according to 
proper convolutions, unfolding the impartibility of intelleft. Again^ 
the intelleduai orders excel fouls after the manner of centres, but 
ibuls energize circularly about their nature. For every foul, accord*- 
ing to its intellediual part, and the fupreme oncy which is the very 
tflovwr of its cfience, receives* a centre: but, according to its multi- 
tude. It has a circular revolution, defiring, by this mean^, to embrace 
the intellect which it participates. But, to the celeftial bodies, the 
^rde affords an aflimilation to intelleft, equality, a compreheniion 
of the univerfe, in proper limits, revolutions which take place in de- 
^f^minate meafures, a perpetual fubfiftence, a nature without begin- 
ning and end, and every thing of this kind. And to the elements 
under the concave of the moon'^ orb, it is the caufe of a period, 
<U[>nterfant with mutations ; an aflimilation to the heavens ; that which 
is without generation, in generated natures; that which abides in things 
which are moved; and whatever is bounded in partible eflences. For 
all things are perpetual, through the circle of generation ; and equa- 
bility is every where prcferved on account of the reciprocation of cor- 
ruption. Since, if generation did not return, in a circular revolution, 
in a (hort fpace of time, the order, and all the ornament of the ele- 
jnents would vaniih. But again, the circle procures to aninaals and 
plants, that fimilitude which is found in generations: for thefe are 
^produced from feeds, and feeds from thefe. Hence, generation here, 
and a circumvolution, alternately takes pkee, from the imperfed to 
the perfeft^ and the contrary ; iathat corruption fubfifts together with 

generation. 
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generation. But, befides this, to unnatural produdions it impofes 
order, and reduces their indeterminate variety to the limitation of 
bound; and, through this, nature herfelf is gracefully ornamented 
in the laft vcftiges of her powers. Hence, things contrary to nature 
liave a revolution according to determinate numbers, and not only 
feriflity, but alfo fterility, fubfifts according to the alternate convo- 
lutions of circles (as the difcourfe of the Mufes evinces), and all evils 
though they are difmiffed from the prefence of the gods, into the 
place of mortals, yet thefe roll round, fays Socrates, and to thefe 
there is prefent a circular revolution, and a circular order; fo that 
nothing immoderate and evil is deferted by the gods; but that pro- 
vidence, which is perfedive of the univerfe, reduces alfo the infinite 
variety of evils, to bound, and an order convenient to their nature. 
The circle, therefore, is the caufe of ornament to all things, even to. 
the laft participations, and leaves nothing deftitute of hfelf, fmce it 
fupplies beauty, fimilitude, formation, and perfedion to the univerfe. 
Hence too, in numbers it contains the middle centres of the whole 
progreffion of numbers, which revolves from unity to the decad (or 
ten). For five and fix exhibit a circular power, becaufe, in the pro- 
greflions from themfelves, they return again iato themfclvcs, as is 
evident in the multiplication of thefe numbers. Multiplication, there- 
fore, is an image of progreffion, fince it is extended into multitude; 
but an ending in thfe fame fpecies, is an image of regreflion into 
themfelves. But a circular power affords each of thefe, exciting, 
indeed, as from an abiding centre, thofe caufes which are produ^ivc 
of multitude ; but converting multitude after the produftions to their 
caufes. Two numbers, therefore, having the properties of a circle, 
pofTcfs the middle place between all numbers : of which one, indeed, 
precedes every convertible genus of males and an odd nature ; but the 
other, ' recalls every thing feminine and even, and all prolific feries, to 
their proper principles, according to a circular power. And thus 
much concerning the perfedion of the circle. Let us now contem^ 
plate the mathematical definition of the circle, which is every way 
perfeft. In the firft place, therefore, he defines it a figure, becaufe, 
inleed, it is finite, and every where comprehended by one limit, 
aad is not of an infinite nature, but aftbciated to bound. Likewife 
Vol. L Y plane, 
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plaoCf hcczudc, finct figures are either bebeld in fiq^erfides, or ia toiid 
bodies a circle i$ the firft of plane figures, excelling (blids in fim]^* 
cicy, but poflefiing the proportion of unity to planes. But compre- 
hended by one line, becaufe it is fimilar to one, by which it is defined, 
and becaufe it does not cxtrinfically receive a ▼ariety of (iuToonding 
terms. And again, that this line makes all the lines drawn to it firom 
a certain point within equal, becaufe of the figures whidi are bounded 
by one line, fbme haye all the lines proceeding from the middle equal ; 
but others not at alL For the ellipfis is comprehended by one line, 
y(t all the lines ifTuing from the centre, and bounded by its curvature, 
are not equal, but only two. Alfo the plane, which is included by 
the line called a cifToid, has one containing line, yet it does not con* 
tain a centre, from which all the lines are equaL But, becaufe die 
centre in a circle is entirely one point (for there are not many centres 
of one circle), on this account, the geometrician adds, that lines £dling 
from one point to the bound of the circle, are equal. For there are 
infinite points within it» but of all thefe, one only has the power of a 
Cfentre* And becaufe this one point, from which all the lines drawn 
to the circumference of the circle are equal, is either within the circle* 
or without (for every circle has a pole, from which all the lines drawn 
to its circumference are equal), on this account he adds, 0/ the points 
within the figure ^ becaufe, here he receives the centre alone, and nor 
the pole. For he wifhes to behold all its properties in one plane, but 
the pole is more elevated than the fubje^t plane. Hence, he neceffarily 
adds, in the end of the definition, that this point, which is placed 
within the circle, and to which all right lines drawn from it to the 
circumference, are equal, is the centre of the circle. For there at« 
only two points of this kind, the pole and the centre. But the former 
is without, and the other within the plane. Thus, for infbnce, if 
you conceive a perpendicular flanding on the centre of a circle, its 
fuperior extremity is the pole : for all lines drawn from it to the cir- 
cumference of the circle, are demonftrated to be equaL And> in like 
manner, in a cone, the vertex of the whole cone, is the pole of the 
circle at the bafe. And thus far we have determined what a circle 
16, and its centre, and what the nature is of its circumference, and 
the whole circular figure^ Again, therefoise, from thefe, let us retiun^ 

to 
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to the fpeculation of their exemplars, contemplating in them the cen« 
tre, according to one impartible and (Ubie excellence. But the diftances 
from the centre, According to the progreffions which are made from 
one, to multitude infinite in capacity. And the circumference of the 
circle, according to the regreffion of the progreflions to the centre, hj 
means of which the multitude of powers are rolled roiind their union, 
and all of them haften to its comprehenHon, and defire to energize 
about its indivifible embrace. And, as in the circle itfelf, all things 
fubfift together, the centre, intervals, and external circumference ; fe 
in thefe which are its image, one thing has not an eflence pre^^xiftentt 
and another confequent in time ; but all things are, indeed, together^ 
permanency, progreflion, and regreffion* But thefe diflFer from thofe, 
becaufe the former fubfift indivifibly, and without any dimenfion ; but . 
the latter with dimenfion, and in a divifible manner ; the centre exift- 
ing in one place, the lines emanating from the centre, in another; 
and the external circumference terminating the circle, having a ftifl 
diflFcrent fituation. But there all things abide in one : for if you 
regard that which performs the office of a centre, you will find it the 
receptacle of all things. If the progreffion diftant from the centre, 
in this, likewife, you will find all things contained. And, in a fimi- 
lar manner, if yoii regard its regreffion. When, therefore, you arc 
able to perceive all things fubfifting together, and have taken away 
the defeat proceeding from dimenfion, and have removed from your 
inward vifion, the pofition about which partition fobfifts, you will 
find the true circle, advancing to itfelf, bounding, and energizing in 
itfelf, exifting both one and many, and abiding, proceeding, and 
returning; likewife firmly edabliOiing that part of its eflence which is 
moft impartible, and efpecially fingular; but advancing from this 
according to re^itude* and the infinity which it contains; and rolling 
iifdf from itfdf to one, and exciting itfelf by fimilitude and identity 
to the impartible centre of its nature, and to the occult power of the 
one which it contains. But this one, which the circle contains, and 
environs in its bofom, it emulates according to the multitude of its 
own nature. For that which is convolved, imitates that which abides, 
and the periphery is as a centre which is diftant w^ith interval, and 
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nods to itfelf, haftening to receive, and to become one with the centrci^ 
and to terminate its regrefs where it received the principle of its pro- 
gwffion. For the centre is every where in the place of that which is- 
lovely, and the objed of defire, prefiding over all things which fubfift. 
about its nature, and exifting as the beginning and author of all pro- 
greiSons. And this the mathematical centre alfo expreffes, by termi- 
nating all the lines falling from itfelf to the circumference, and by 
affording to them equality, as an image of proper union. But the 
oracles likewife define the centre, after this manner; The centre is 
that from which and * to which all the lines to the circumference are 
equal. Indicating the beginning of the diftance of the lines, by the 
particle from which ; but the middle of the circumference by the par- 
ticle to which: for this, in every part^ is joined with the centrje. 
But if it be neceffary to declare the firft caufe, through which a cir- 
cular figure appears and receives its perfedion, I affirm, that it is the 
fupreme order of intelligibles. For the centre, indeed, is aflimilated 
to the caufe of bound ; but the lines emanating from this, and which 
are infinite, with refpedl to themfelves, both in multitude and mag- 
nitude, reprefent infinity ; and the line which terminates their exten- 
fion, and conjoins the circular figure with the centre, is fimilar to 
that occult ornament, cohfiflixig from the intelligible orders; which 
Orpheus alfo fays, is circularly borne, ia the following words,. But it 
is carried with an unwearied energy y according to an infinite circle* For, 
fince it is moved intelligibly, about that which is intelligible, having 
it for the centre of its motion, it is, with great propriety^ laid to 
energize in a circular manner. Hence, from thefe alfo, the triadic 
god t proceeds, who contains in himfclf the caufe of the progreifioQ 
of right-lined figures. For on this account, wife men, and the moft 
myftic of theologiils, have fabricated his name. \X Hence too, it is 
maoifefl, that a circle is the firfl of all figures :] but a triangle is th« 

* «r^( oy or, to laincb, is wanting in the original, and in all the publtdied cpllc^UoDS of the 
Zoroaflrian oracles. 

f That is Jupiter, who is called triadic, becaufc he proceeds, from Saturn and Rhea ; and 
becaufe his governmcui is panicipated by Neptune and Pluto, for each of thefe is called Jupiter 
by Orpheus. 

I This feotencf,, within the brackets, is onittcd in the pnnti:d Greek. 
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firft of fuch as are right-lined. Figures, therefore, appear firft in the 
regular ornaments of the gods; but they have a latent fubfiftence, 
accopdiog. to pre-rexiftent caufes, in intelligible eflfences, 

D E F I NIT ION XVII.. 

A> Diameter of a Circle is a certain ftraight Line, dirawrt 
through the Centre, which is terminated both ways 
by the Circumference of the Circle,, and divides the 
Circle into two equal Parts*. 

EUCLID* here perfpicuoufly (hews?, that he does- not define every 
diameter, but that which belongs to a circle only. Becaufe 
there is a diameter of quadrangles and all parallelograms, and like* 
wifeof a.fphere among folid figures. But in the firft of thefe, it is 
denominated a diagonal: but in a fphere, the axis; and in circles the 
diameter only. .Indeed, we are aceuftomed to fpeak of the axis of 
an ellipfis, cylinder, and cone j but of a circle, with propriety, the 
diameter. This, therefore, in its genus, is a right-line; but as the):e 
are many right-lines in a circle, as likewife infinite points, one of 
which is a centre, fb this only is called a diameter, which paflfes 
through the centre, and neither falls within the 'circumference, nor 
tranfcends its boundary; but is both ways terminated by its com- 
prehenfive bound. And thefe obfervations exhibit its origin. But 
that which is added in the end, that it alfo divides the circle into two 
equal parts, indicates its proper energy in the circle, exclufive of all 
other lines drawn through the centre, which are not terminated both 
ways by the circumference. But they report, that Thales firft de- 
monftrated, that the circle was bifeded by the diameter. And the 
caufe of this bifedion, is the indeclineable tranfit of the right line, 
througli the centre. For, fince it is drawn through the middle, and 
always preferves the fame inflexible motion, according to all its parts, 
it cuts off equal portions on both fid^s to the circumference of* the 
circle. But if you defire to exhibit the fame mathemaucally, con- 
ceive the diameter drawn, and one part of the circle placed on the 
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i>ther *. Then, if it is not equals it cither falls within, or without; 
but the confcquchce either of thefe ways miift be, that a lefs right-line 
will be equal td a greater. * Since all lines from the centre to the ctr« 
cumference are equal. The line, therefore, which tends to the 
exterior circumference, will be equal to that which tends to the inte- 
rior. But this is impoffible. Thefe parts of the circle, then, agree, 
and are on this account equal. But here a doubt arifes, if two 
femicircles are produced by one diameter, and infinite diameters may 
be drawn through the centre, a double of infinities will take place» 
according to number. For this is objeded f by fome againft the fee- 
tion of magnitudes to infinity. But this we may folve by affirming, 
diat magnitude may, indeed, be divided infinitely, but not into in** 
finites. For this latter mode produces infinites in energy, but the 
former in capacity only. And ihe one affords eiieace to infinite,, but 
the other is the fource of its origin alone. Two femi-circles, there-* 
fore* fubfift together with one diameter, yet there will never be infinite 
iliameters, although they may be infinitely aflfumed. Hence, ther^ 

^ Thus let a part A £JB cut off by the diameter AB {^^^ i.) of the circle A E B D be 





:f4aced on tlie other part A D B» at in fig. 11. Then, if it is not equal to tbe other {art* 
cither A £ B will fall within A D B, or A D B within A£ B : but in either cafe, C£ will 
be equal to C D, which it abfurd. 

"f This objeAion it urged by Philoponui, in his boA againft Produs on the«teNitty of tb« 
worid^; but not, in my opinion, with any fuccefi. See alfo Simplicius, in his ihfa^ digrfffion 
atgaittt Philoponu^ b hit xomnientary on the 8th book of Arifiotle*^ Pbyfics. 

can 
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«rr never be doubles of infinites; but the doubles which are conti- 
nually produced, are the doubles of finites; for the diameters which 
are always aflumed, are finite in number. And what reafon can be 
affigned why every magnitude (hould not have finite divifions, fince 
number is prior to magnitudes^ defines all their feftions, pre-occupies^ 
infinity, and always determines the parts which rife into energy from^ 
dormant capacity 2 

D E E L N I T I O N XVIH. 

A Semicircle is the Figure contained by the Diameter, 
and that Part of the Circumference which is cut off byr 
the Diameter. 

D E F I N r T r O N XIX- ♦ 

But the Centre of the Semi^circlfe, is the fame with that 

of the Circle* 

FROM the definition of a circle EucKd finds out the nature of 
the centre, differing from all the other points which the circle 
contains. But from the centre he defines the diameter, and feparates 
it from the other right lines, which are defcribed within the circle; 
And from the diameter, he teaches the nature of the femi-circle; and> 
informs us, that it is contained by^ two terms, always differing from 
each other, viz. a right-line and a circumference: and that this right- 
line is not any one indifferently, but the diameter of the circle. For. 
both alefs and a greater fegment of a circle, are contained by a right- 
line and circumference ; yet thefe are not femi-circles, becaufe the 
divifion of the circle is not made through the centre. All thefe figures, . 
therefore, are biformed, as a circle was monadic, and are compofedi 

• This definition is no where extant but m the commea^Rriet of Pi'oclus. Ihftcad of it, in 
almoft all the printed editioM of Euclid, the following is fubfKcuted. A ftgmtnt 0/ a cirdt ii 
the f^ure i^Hta'tntd hy a diameter ^ and the- part of the cinumferena cut off ly the diameter* Thif 
Mr. Simfon hat marked with commas, as a fymbol of its being interpolated : but he has taken 
no notice of the different reading, in the commentaries of Proclus, And what is (fill more' 
remarkablci this variation is not noticed by any editor of Euclid's Elements, either ancient or 
Modern.. 

r from 
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from diffimilars* For every figure which is comprehended by two 
terms, is either contained by two circumfereaces, as the lunular : or 
by a right-line and circomfeTence, as the above mentioned figuree; 
or by two mlxt lines, as if two ellipfes interfeft each other (fince they 
enclofe a figure, which is intercepted between them), or by a mixt line 
and circumference, as wJaea a cijcle.cuts an ellipfis ; or by a mixt and 
right-line, as the half of an ellipfis. But a femi-circle is compofed 
from diflimilar lines, yet fuch as are, at the fame time, fimple, and 
touching each other by appofiiion. Hence, before he defines triadic 
figures, he, with great propriety, pafles from the circle to a biformed 
figure. For two right-lines can, indeed, never comprehend fpace. Eat 
this may be effeded by a right-line aud circumference. Likewifc by 
two circumferences, either making angles, as in the lunular figure ; 
or forming a figure without angles, as that which is comprehended by 
concentric circles. For the middle Ipace intercepted between both, is 
comprehended by two circumferences ; one interior, but the other ex- 
terior, and no angle h produced. For they do not mutually interfeft, 
as in the lunular figure, and that which is on both fides convex. But 
tjiat the centre of the fenii-circle is the fame with that of the circle, 
is manifeft. For the diameter, containing in itfelf the centre, com- 
pletes the femi-circle, and from this all lines drawn to the femi-circum- 
ference are equal. For this is a part of the circumference of the 
. -circle. But equal right lines proceed from the centre to ail parts of 
the circumference. Hie centre, therefore, of the circle and femi- 
circle is one and the fame. And it muft be obferved, that among all 
figures, this alone contains the centre in its own perimeter, I fay, 
among all plane figures. Hence you may collect, that the centre 
has three places. For it is either within a figure, as in the circle ; or 
in its perimeter, as in the femi-circle ; or without the figure, as in 
certain conic lines*. What then is indicated by the femi-circles, 
having the fame centre with the circle, or of what things does it bear 
aji image, unlefs that all figures which do not entirely depart from 
fuch as are firft, but participate them after a manner, may be concen* 
trie with them, and participate of the fame caufes ? For the femicirclc 
communicates with the circle doubly, as well according to the diame* 

♦ A5 in crcrj' hypcrboU. 
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ter, as accordmg to t&e circumfeteiiGe^ On this accovot, tfarf! poflfda 
a coatre alfo in common. And perhaps, after the moft (imple prin^ 
cipleSy the femi-cirde is aflimilated to the fecond co-ordinitions^ 
which participate thofe principles ; and hy their relation to theiti, ai^ 
though imperfcaiy, and by halves, they are, neverdicleis, reduced 
to that which r\ and to their firft original caufe. ' ' o ' 

D E F I N I T I O N XX. 

Rectilinear Fioures are thofe which are compiiehended 

by Straight Lines. i -.; 

DEFINITION XXI. 

Tril,atet(al Figures, or Triangles, by three Straight 

Lines. 

DEFINITION XXir. 

. .1 >■ 

QUADRILATERAL) by .jfouF Straight Lines. 

'.. PEFINITION XXIII. 

Multilateral Figures, or Polygons, by more than four 

Straight Lines. 

t • • « 

t . ■ ■ 

AFTER the monadic figure having the relation of a principle to 
all figures^ and the bifbrmed femi-cirple, the progreffion of 
dght- lined figures in ia£bitum» according to numbersi is delivered. 
For on this account alfo^ mention was made of the femi- circle, aa 
communicating ^fr^or^ding ^ terms or bpundaries;; partly, indeed, with 
xhi^ circle, but partly with right^lincs : juft as theduad is the mecKumr 
between unity and number. For unity, by compofition, produces 
more than by multiplication ; but number, on the contrary, is more 
increafed by multiplication than compofition : and the duad, whether, 
multiplied into, or compounded with itfelf, produces an equal quan-' 
ttty. As, therefore, the duad is the middle of unity and number, (qj 
Ukewife, a iemiHcirde comAunicates, according to its bafe, with right- 
Vol. I. ' Z lines; 
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lines ; but according to its circumference, w|jth the circle. But right- 
lined figures proceed ordetly to infinity, attended by number and its 
bounding power, which begins from the triad. On this account, 
Euclid alfo begins from hence *. For he fays, trilatera> and quadrN 
lateral, and the following figures, called by the common: name of 
multilateral : (ince trilateral figures arc alfo muhilaterals ; but they 
have likewife a proper, befides a common denomination. But, as we 
are but little aWe to purfue the reft, on account of the infinite pro- 
grefiion of numbers, we muft be content with a common denomination.. 
But he onty makes mention of trilaterals and quadrihterals, becaufe the 
triad and tetrad are the firft in the order of numbers ; the former being 
a pure odd among the odd ; but the latter, an entire even among even 
numbers. Euclid, therefore, aflumes both tn the origin of right- 
lined figures^ for the purpofe of exhibiting their fubfiftejQce, according 
to all even and odd numbers. Belides, fince he is about to teach con- 
cerning thefe in the firft book, as efpecially elementary (I mean tri- 
angles and parallelograms) he does not undefervedly, as far as to ihefe^ 
eftablifh a proper enumeration : but he embraces all other right-lined 
figures by a comnK)n name, calling them muhilaterals : but of thefe 
•nough. Again, aftuming a more elevated exordium, we muft fay, 
that of plane figures, fome are contained by fimple lines, others by 
fuch as are mixt, but others again by both. And of thofe which tre 
comprehended by fimple lines, fome are contained by fimilars in fpe« 
cies, as right-lines ; but others by diflimilars in fpecies, as femi-cirdeSj^ 
and fegments, and apfides, which are lefs than femi-circles. LikewHe 
of thofe which are contained by fimilars in fpecies*, fbme are compre- 
hended by a circular line ; but others by a right-line. And of thofe 
comprehended by a circular line, fome are contained by one, others 
by two, but others by more than two. By one, indeed, the circle 
itfclf. Bnt by two, fome without angles, as the crowns •{• terminated 
by concentric circles ; but others ^ngviaLV {yiywiafiofo) as the hmuhi* 

* The Platonx reader mud doubtlcft be pleafcd to find that Euclid was deeply (killed lo the 
philofopKy oi Piato, as Prochis ercry where evinces* Indeed, the great accuracy, and elegam 
diiliihvtioa of thefe Elements, fufiicicDtlj prove the truth of this aflertioo. Aad it is no io^ 
konfidcrable teftimony in GiTour of the Platonic philofophy, that its affifiaace enabled Eudid 
to produce fuch an adminibk work. 

t Concerning thefe crowns^ or annular fpaoes^ confult the great irork of that Tcry fubtlti 
and clcg^aut mathematician Tacf^uet, entitled CjUmifrica et Jjinuima^ 

And 
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And t?f thofc comprchcnJcd by mare tfcan tiro, there is an inrnhc 
proccflion. For there are certain 'figures contained br three and four 
and fucceeding circumferences. Thus, if three circlet umch each 
other, they will intercept a certain trilateral fpaoe; tmt if feur, one 
terminated by four circamferCDces, and in like manner, by 2 (bocdETc 
progreffion. But of thole contained by r.ght lines, ibme are com- 
prdiended by three, others by four, and others by a moltkode of 
Imes, For neither is fpaoe comprehended by two right-fines, nor 
much more by one right-4ine. Hence, every fpaoe umip icfaended by 
one bocndary, or by two, is either mixt or drcular. And it is mixt 
in a twofold manner, cither becanfe the mixt lines comprehend it, as 
the fpaoe intercepted by the ciflbidal line; or becaoie it is 000- 
tuned by lines diffimibr in Ipccics, as the apfis : fince mingling is 
tiio-fi)ld, either by aj^iofition or oooliifioQ. Ercry right-lined figure, 
therefore, is eidber trilateral, or q[oadrilatenl, or giadnaCyonkibteral; 
hot erery trilatcnl, or qnadrilaieral, or mnhilafirJ %Qre, is noc 
right-lined; ficce fi> great a number of fides b aUb p t fiducrd from 
droomfiaenoes. And thos mncfa lo n cc i iiii ^ the di f ifi o n of plane 
figures. But we hare already aflcrtDd *, that irftam d r of piogieflkm 
is both a fymbol of mocioQ and infinity, and that it is prniHar vi^ the 
generative cxMvdinatiaos of the gtMis, and to the ptodutas of £5e- 
renoe, and to the audioes dL mutation and morinn, Right-hnsd 
figures, daerefere, are pecnfiar m thcle gocsv wlio areilie piiucipks of 
the profific energy of the whole progrefioo of fijrms. On whkh 
aoconnt, gencntsm ajto, was principally aoorsec \t diese ^gurcs, arsd 
baBoctcd its cflcnre £rom tlvfe, fc fir as ir fibfifis in caa&nnal SKatka 
andmctatian 
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DEFINITION XXIV. 

}> ' • . • 

pf ttLree-^ded Figures: an Equilateral Triangle is 

th^t which has three equal Sides^ 

DEFINITION XtV. 

An Isosceles Triangle, is that which has only two Sidies 

equa}» • 

DEFINITION XXVI; 

A Scalene Triangle, is that which has th^^e unequal. 

Sides.- .• . ' 

DEFINITION XXVIL 

A RiOiHT-ANGLExy TftiANGJ'^ '^ thiX which has a Right 

Angle. : 

DEFINITION XXVIII. 

An OBTUSE- ANGLEi^ Triaj^gl? . jfr tliat.whiqh haS aa 

Obtufe J Aagte. , .. ' . 



DEFINITION XXIX. 



:i. 



An AcuTE-ANGLEi> TRIANGLE is that which has three 

Acute Angles^ 

TH E divifion af triangles fometimes commences from angles* 
but fometimes from fides. And that, indeed, which originate» 
from fides, precedes as known ; but that from angles follows as a 
proper diftribution. For thefe three angles alone bebng to right* 
lined figures, viz. the right, the obtufe, and the acute : but the equa> 
lity and inequality of fides fubfift alio in non-redilinear figures. 
EttcUd iays, therefore, that of triangles, fome are equilateral, othera 

ifofcelet. 
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iibiceles, and others fcaUne : for they have either all their fides equal; 
w all imequaU or only two equal. And again^ that of triangles fome 
are right^ngled, others obtufe-angled, and others aeute^asgled. And 
he defines a right-angled triangle, that which has one right angle, aa 
likewiie so obtufe-^ngled triangle, that which has one obtufe angle: 
Foriit is impoffihle that a triangle can have more than one right, or 
obtufe aoglc *. But he defines an acute-angled triangle, that which, 
has, all its angles acute. For here it rs not fufficient that it fiiould 
have only one acute; fince, in this cafe, all triangles would be acute- 
angled^ as every triangU has necefiarily two acute angles -f*. But, to* 
poflfefs three acute angles, is the property of an acute- angled triangle 
alone. But Euclid appears to me to have made a feparate divifioa 
into angles and fides; from confidering this alone, that every triangle 
is not alfo trilateral. For there are quadrilateral triangles, which are* 
called by mathematicians tbemfelves {cactSoeiSii) that is,\ fimilar to tha 
point of a fpear % : but by Zenodorus {KoiXoycoHa) that is» haviqg ai^ 
hollow angle. For on one of the fides of a trilateral ngure, conilitutc 
two right-lines inwardly; by this means a certain fpace will be CQr 
clofed, which is comprebeiided by external and internal right-lines, 
and v\rliich has three angles; one,, indeed, contained by the external 
lines; but two comprehended by thefe and the internal lines, at the 
extremities in which thefe lines are conjoined* A figure of this kind^ 
therefore, is a quadriliUerak triangle. And hence, it do^a notjm- 
mediately follow^ that becAufe a figure has^ three aj^les. (whether (hey 

* Tbi^ in confequence of every triangle pofieinng angles alone equal to two right. 

•f This too, follows from the ftmt caufe as abo^e. . -. - - ^ , . . : ' 

X Thus «h« §o]lommz,figwrt AB D C hiM four fidea, and bKt thi^ce anj^u 




are 
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are all acute, or one right, or one obtufe), we ihall find it trilateral ; 
for it may he, perhaps, qiiadrilatcral In like manner, you may aMb 
find quadrangles having more than four fides. And therefore, we 
muft not raflily determine the nnmber of fides from the multitude of 
angles. But of this enough. But the Pythagoreans affirm that the 
triangle is fimply the principle of generation, and of the formation of 
generable natures. On which account, Timaeus fays, that natural 
teafons, as weil as thofe of the conftruCtion of the elements, are tri- 
angular. Tor they are diftant by a triple interval, are on all fides qol- 
leftive of partible, and varioufly mutable natures, are replete withma« 
terial infinity, and bear before themfelves the conjunctions of material 
l3odies, loofened and free: as, indeed, triangles alfo are comprehended 
by three right-lines, but they poflTefs angles which collcdl the multi- 
tude of lines, and afford to them an adventitious angle and conjimAion* 
With great proprietyi therefore, Philolaus has confecrated the angle 
of^ triangle to four gods, Saturn, Pluto, Mars, and Bacchus, com- 
prehending m -theie tire wlTok quadripartite ornament of the demetits 
defcending from the heavens, or from the four fegments of the zodiac. 
For Saturn conflitutes an eflence wholly humid and frigid; but Mars 
a nature totally fiery; and Pluto contains the whole terreftrial life; 
but Bacchus governs a humid and hot generation ; of which wine alfa 
is a fymbol, for this is humid and hot* Hence, all thefe gods ilifFer 
according to their opcratiotis in inferior concerns : but they are mu- 
tually united according to their proper natures. And on this account, 
Philolaus collets their union according to one angle. But if -the 
diflFerences of triangles contribute to generation, we (hall very properly 
confefs that a triangle is the principle and author of the conAuution 
of fublunary natures. For a right angle, ipdeed, affords them effence, 
and determines the meafure of being ; and the reafon of a right-angled 
triangle produces the efience of the elements of generable natures; 
but an obtufe angle affigns to them univerfal difiance ; and the rra- 
fon of an obtufe angled triangle increafes material forms in magni* 
tude, and in mutation of every kind. But an acute angle effeds their 
•drvifible nature; and the reafon of an aca.e-angled triangle prepares 
them to receive infinite divifion. But fimply, a triangular reafon 
conftitutes the effence of material bodies diftant with interval, and on 

air 
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all fides divifible. And thus much ihould we fpeculate concerning 
the nature of triangles. But from thefe divifions you may underftand,. 
that all the fpecies of triangles are neither more nor leis than feven. 
For the equilateral triangle is one, fince it is acute-angled only; but 
each of the reft is triple. For the ifofceles is either right angled, or 
obtufe-angled, or acute-angled ; and, in like manner, the fcalene tri- 
angle pofleQes this tri|:Je diflFerence. If then, thefe have a triple 
diftindlion, but the equilateral has but one mode of exiftence, all the 
fpecies of triangles will be feven. But again, you will underftand the 
proportion of triangles to the things which are^ according to the di- 
vilion of fides ; for the equilateral, .entirely excelling in equality and 
fimplicity, is allied to diyine fouls-; (ince it is the meafure and equality 
of things unequal, in the fame manner as divinity of all inferior con- 
cerns. But the ifofceles triangle is allied to the better genera, which 
govern a material nature, the greater part of which genera is held by^ 
the limitation of meafure ; but their extremes extend to inequality and 
material immoderation ; for the two (Ides of an ifofeelea triangle are 
equal, but the bafe is unequal. But a fcalene triangle fyn)bolizes witb 
partible Irres, which are on all fides lame and defedive, which pre-> 
pare themfelves for generation, and are replete with matter and ma« 
terial imperfedioiu 

DEFINITION XXX- 

Of Quadrilateral Figures, a Quadrangle or Sqitare is 
that which has all its Sides equals and all its Angles 
Right Angles.^ 

DEFINITION XXXr. 

AftOuLONCF is that which has all its Angles right Angles,, 
but has not' all its Skies equals 

DEFlNIt^ION XXXII. 

A I^HOMBU*, is that which has alT its Sides equalj init its' 
Angles are not right Angles. 

DEFS. 
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D E F I N I T I O N XXXIIL 

A Rhomboid is that which has its oppofite Sides equal to 
one another, but all its Sides are not equal, nor iti 
Angles Right Angles. 

DEFINITION XXXIV, 

All other Quadrilateral Figures belide« thefe, are called 

Trapeziums. 

IT is requifite that the firft divifion of quadrilateral figures fhould 
take place in two numbers ; and that feme of them (hould be called 
paralleldgrafns, but others non-parallelograms. But of parallelograms 
fome are 'rectangular and equilateral, as quadrangles; but others nei^ 
ther of thefe, as rhomboids: others again, are redtangular, but not 
equilateral, as oblongs: but others, on the contrary, are equilateral, 
but not reftangular, as the rhombufes. For it is requifite either to 
poflVfs both, viz, equality of fides and re<flitude of angles, or neither ; 
or one of thefe, and this in a twofold refpedl. If ence a parallelogram 
has a quadruple fubfiftence. But of non- parallelograms, fome have 
only two parallel fides, and not the reft j but others have none of their 
fides parallel. And thofe are called Trapeziums, but thefe Trape- 
zoids. But of Trapeziums, fome, indeed, have the fides equal, by 
which the parallel fides of this kind are conjoined; but others Imequil. 
and the former of thefe are called ifofceles trapeziums ; but the latter 
fcalene trapeziums. A quadrilateral figure, therefore, is conftituted by 
us according to a fevea-fold diftribution. For one is a quadrangle; 
but the other an oblong ; the third a rhombuls ; the fourth a rhom-* 
bokks; the fifth an ifofceles trapezium; the fucth ;i jcalene trapeAum/; 
the feventh a trapezoid. But Poffido^lus makes a perfefl divifion of 
right-lined quadrilateral figures into fo many members ; for he efta- 
bliflies feven fpecies of thefe; as likewife of triangles. But Euolid 
could not divide intp parallelograms and non parallelograms, bec^ufe 
he neither mentions parallel?, nor leaches us concerning tlie parallelo- 
gram itfelf. But trapeziutne, and all trapezoids, he calls by a (ommon 



nam^. 
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name, defcribing trapeziuma^ themfelves, according to the dlfFerencc^ 
of thofe four figures % in which the property of parallelograms is- 
verified. And this is to have the oppofite fides and angles equal. 
For a quadrangle and an oblong, and a rhombus, have their oppofile. 
fides and angles equal. But in a rhomboides he only adds this, that 
its oppofite Jidex are equal, left he fliould define rt by negations alone,, 
iince he neither calls it equilateral, nor redtangular. For where we 
want proper appellations, it is neceffary to ufe fuch as are common. 
But we fliould hear Euclid fliewing that this is common to all paralle- 
fDgrams. But a ihombua appears to be a quadrangle having its fidcs^ 
moved, nnd a^ rhomboides a moved oblong. Hence, according to^ 
lides, thcfe do not diflFer from thofe ; but they vary only according to 
^e obtufenefs and acutenefs of angles ; fince the quadrangle and the 
eblong are rcftangular. For if you conceive a quadrangle or an ob- 
Ibng, Having its fides drawn in fuch a manner,^ that while two of ita 
lappofite anoglcs are dHated^ the other two are contracted ; then the 
dilated angles will appear obtufei and the contracted, acute. And the^ 
i^pellatioki of rhombu8 f feems to have been impofed from motion. 
For if you conceive a quadrangle naoving after the manner of a rhom- 
bus, it will appeat to you changed in order, according to its angles :- 
juft as if a circle is moved after the manner of a fling, it will imme- 
diately exhibit the appearance of an ellipfis. But here you may 
perhaps enquire concerning the quadrangle, why it has this denomi- 
natitm ? and why the appellation of quadrangle may not be applied to 
other quadrilateral figures, as the name of triangle is common to all 
thofe which are neither equiangular nor equilateral, and ia like man- 
ner of quinquangles or pentagons ; for the geometrician^ in thefe,. 
adds only thp particle an equilateral triangle^ or a quinquangle, which 
is equilateral and equiangular^ ^^ if thefe could not be otherwife- than 
fuch as they are? But when he -mentions a quadrangle, he immediately 
indicates that itmuft be equilateral and re^angular. But the reafon 
of this is as follows : a quadrangle alone ba» the beft fpace, both^ 

♦ The Greek in this j.IaLC is Tcry erroneous, which I ha?e refiored from the verfioo of' 
Barccius. .' * * 

\ Fvjr the Greek word :j^£(,^ is derived from the verb e^VC**! which figQifiei to hare a circuin- 

Tolviic niction." 

Vol. I. A.ar aeoordiaf 



17^ COMMENTARIES OF PROCLUS. 

according to its fides and angles. For each of the latter is right, in- 
tercepting a meafure of angles, which neither receives intention nor 
remiflion. As it excels, therefore, in both refpefts, it defer vedly 
obtains a common appellation. But a triangle, though it may have 
equal fides, yet will in this cafe have all its angles acute, and a quia- 
quangle all its angles obtufe. Since, therefore, of all quadrilateral 
figures, a quadrangle alone is replete with equality of fides, and redi- 
tude of angles, it w^as not undefervedly allotted this appellation : for, 
to excellent forms, we often dedicate the name of the whole. But it 
appeared alfo to the Pythagoreans, that this property of quadrilateral 
figures, principally conveyed an image of a divine effence. For they 
particularly fignified by this, a pure and immaculate order. Since 
redlitude imitates inflexibility, but equality a firm and permanent 
power : for motion emanates from inequality, but quiet from equality 
Itfelf. The gods, therefore, who are the authors to all things of ftable 
difjpofition, of pure and uncontaminated order, and of indeclinable 
power, are defervedly manifefted as from an image, by a quadran^- 
gular figure. But, befides thefe, Philolaus alfo, according; to another 
apprehenfion, calls a quadrangular angle, the angle of Rhea, Geres and 
Vefta. For, fince a quadrangle conftitutes the earth, and is its proxi- 
mate element, as we learn from Timaeus, but the earth herfelf receive* 
from all thefe divinities, genital feeds, and prolific powers, he does 
not unjufl:ly confecrate the angle of a quadrangle to tKefe godjdeflfes^ 
Jthe beftowers of life. For fome call both the earth and Ceres, Ycfta*, 
and they fay that Rhea totally participates her nature, and that all gene- 
laiive caufes are contained in her eflence. Philolaus, therefore, fays 
that a quadrangular angle comprehends, by a certain terreftrial power, 
one union of the divine genera. But fome afiimilate a quadrangle to 
univerfal virtue, fo far as every quadrangle from its perfection has 
four right angles. Juft as we fay that each of the virtues is perfeft, 
content with itfelf, the meafure and bound of life, and the middle of 
every thing which, in morals, correfponds to the obtufe and acute* 
^ut it is by no means proper to conceal, that Philolaus attributes a 
triangular angle to four, but a quadrangular angle to three gods, ex- 

♦ See the Orpliic Hymj\s of Onomacriius to thcfc deities ; my tranlla;ioQ of which I nmll 
/ecttt^mcnd to ibe £i\g;tini reader, bccaufc there is no other. 

bibiting 
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liiUting their alternate tranfition, and the community of all things in* 
all, of odd natures in the even, and of even in the odd. Hence, the 
tetradic ternary, and the triadic quaternary, participating of prolific and 
efficacious goods, contain the whole ornament of generable natures, 
and prcferve them in their proper ftate. From which the duodenary,, 
or the number twelve, is excited to a fingular unity, viz. the govern- 
ircnt of Jupiter. For Philolaus fays, that the angle of a dodecagon- 
(or twelve-fided figure) belongs to Jove, fo far as Jupiter contains and 
prcferves, by his fmgular union, the whole number of the duodenary.. 
For alfo, according to Plato, Jupiter prefides over the duodenary *^ 
and governs and moderates the univerfe with abfolute fway. And 
thus much we have thought proper to difcourfe concerning quadrila- 
teral figures, as well declaring the fenfe of our author, as likewife 
aflFording an occafien of more profound infpedions to fuch as defire. 
the knowledge of intelligible and occult eflences* 

E F I N I T I O N XXXV. 

Parallel Right Lines are fuch as being in the fame 
• Plane,: and produced both ways infinitely, will in no 
'' 'part mutually coincide*^ 

» 

WHAtT the cleiB^nts of parallels are, and by what accidents in- 
thcfe they may be known, wc ihall afterwards learn: but 
what parallel right lines are, he defines in thefc words i *• It is requifite, 
therefore (fays he), that they fliould be in one plane, and while they 
are produced both ways have no co-incidence, but be extended in in- 
finitum.'* For non-parallel lines alfo, if they are produced to a certain 
diftance, will not coincide.^ But to be produced infinitely, without 
coincidence, exprefles the property of parallel*. Nor yet this abfo^ 
kitely, but to be extended both ways infinitely, and not coincide,, 

* Thefc twclvr diviniTK-s, of which Jupiter is the head, are, Jkp'iter^ Nrpttne^ Ksilcan^ \ 
Tejta^ Mtnerva^ Mnrs^ Cern^ Jun^ Dianit, Mtrcmy^ f^emtsf and ApolU. The (kft triad of 
thefc it demiurgic, the (cccnd comprehends guardian deitiei^ the third is vitific, or zoogonic, 
and the fourth coDuins elevating K^ds. But, fer a particular theological account ot thefc divi« 
jMtirs, ftudy Produs on Plato's Thcylogy, and you will find ihcic nature- unfolded, in pa^c 40 j, 
•1 thai jdnui able \\'0)k. 

A. a. 2 Eor.- 
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For it IS poffiblc that non-parallel lines may alfo be produced one way 

infinitely, but not the other; fince, verging in this part, they arc far 

diftant from mutual coincidence in the other. But the xeafon of this 

J8, becaiife two right-lines cannot comprehend fpace^ for if they verge 

to each other both ways, this cannot hjippea, Befides this,, he very 

jproperly confiders the right-Hnes as ibbfifting in the fame plane. For 

if the one fliould be in a fubjedt plane, but the other in one elevated^ 

they willnot mutually coincide according to every pofition, yet they arc 

>ii6t oa this account parallel. The plane, therefore^ ihould be one, and 

rhey fliould be produced both ways infinitely, and not coincide in either 

part. For with thefe conditions, the right-lines will be parallel. And 

agreeable to this^ Euclid defines parallel right-lines. But Poflidonius 

fays, parallel lines are fuch as neither incline nor diverge in one plane; 

.but have all the perpendiculars equal which are drawn from the points 

of the one to the other. But fuch lines as make their perpendiculan 

always greater and lefs, will fome time or other coincide, becaufe they 

mutually verge; to each other. For a perpendicula,r is capable of 

abounding the altitudes of f^aces, and the diftances of lines. On. which 

acount, when the perpendiculars are equal, the diftances of the right 

Jines are alfo equal ; but when they are greater and leis> the diftance 

^fo becomes greater and lefs, and they mutually vei^ge in tho(q puts» 

in which the lefFer perpendiculars are found. But it is Tequifite to 

know, that non coincidence does not entirely form ptfallel lines. 

For the circumferences of concentric circles do not coincide : but it Is 

likewife requifite that they ihould be infinitely produced. But this 

property is rvot only inherent ia right, but alfo in other lines : for it 

is poliible to conceive fpirals deicrihed in order about right lines, which 

if produced infinitely togeAer vrith the right lines, will never coin-* 

xide ♦. Gcminusy therefore, makes a very proper divifioii in this- 

place^ affirming from the beginning, that of lines fome are bounded, 

and contahi figure, as the circle and ellipfis, likewiie the ciflbid, and 

many others ; but others are indeterminate^ which may be produced 

infinitely, as the right-line, and the fedion of a right-angled^ and 

^ For it it eafy to concriTe a cyliRdrtc fpiral defi:rib«d about t rigbt*liae, fa as to pitferve 
an equal diflance from it in every part ; and in thti cafe the fpiral and righc*liiie will oevec 
coincide though infinitely produced. 

obtufe 
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obtiife angled <x)ne ; likewise the coaclioid itfelf. But again, of tliofie* 
which may be produced in infinitum, fome comprehend no figure, atk 
the right-line and the conic feftions ; but others^ returning into them- 
Ives, and forming figure, may afterwards be infinitely produced^ 
-1 of thefe fome will not hereafter coincide, which refill coinddence^ 
^ar foever they may be produced j but others are<:oincident, which 
ne time or other coincide. But of non-c(Mncident lines, fome 
iUtually in one plane; and others not. And of non-coincidents 
.ubfifling in one plane, fome are always mutually diftaot by an equal 
interval ; but others always diminifh the interval, as an hyperbola in 
its inclination to a right line, and likewife the conchoid*. For thefef 

though 

* As the choRcoid is a curve but little ImowiH I litve (ubj«ioed the folbwing account of ict 
i;«neratioa and principal property. In any ^f ca rig^t line A F, call P the pole^ A the Tertex^ . 




and any intermedbte point C the centre of the choncoid : lUcewife, conceive an infinhe right 
line C H, which is called a rule, perpendicular to A P. Then, if ch€ rij^t line Ajf commufd 
M / as mudi as is neceflkry, is conceived to be fo turned about the abiding pole /, thtit tfao 
)yoinf C may pd-petnally remain in the right line C H, the point A \Vin deftribe tht curve A o, 
irhich the ancients called a conchoid* 

In this curve it is manifeil (on account of the right linte P O, cutting the rule in H that 
the point § will never arrive «t rule CH; but becaufe 6 Oh perpetually equal to C A*' 
and the angle of feAion is continually more acute, the didance of the point O from C H 
will at length be lefs than any given diftancc, and conicquently the right tine C H wM boaii 
atfly mptote to the curve A O. 

When 
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For it is poffiblc that non-parallel lines may alfo ' -, V , ,,^ 
mfinitely, but not the other; fince, verp- . • ;> , f '^ 

dirtant from mutual coincidence in ♦' .: ; S^ ,^ each other ; 

is, bccaufe two right-lines can- sy-r^^'^^"''^^' e^'^^'t^ng 

to each other both way.. '.-l;''^^:2 ^"^ ^^"^ nght-lines. 
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'tffiJ t\xo% arc cither cootra^ed or procra^cd. 
^yJi^^^'^'f/icgCDcraiivc radius C A, which is called the 
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,V I'rWJiy he cafily inferred^ that not only the exterior 

^^ •-'" rfii" - . hh th*^ ^'^^^ **"* ^ ^» ^"' ^^''' '• likcwife true of the 

'J^''^!0^t^^^''%r ^"^.cjitely extending the right-line A at, an infinite number of 

''y^J^ji' »*'^' ". 0ifd ^y "\j^ fhe exterior conchoid A w, and the line C H, no one of 

^if^^A^' 'jci'^-^^^^^ ^'^u the aflymptote C ff. And ihh paradoxical property of !he 

""'^'^^'^^^co'"^'''^^ ^Q\,fcrred by any maihcnuatician, is a legitimate confcquence of the 

%Ii ^'^i'\ hf* "^ thy. ^°'» indeed, that quantity admits of an a^^ual divifioa in 

gii(t<^^*i^Jbi^'^^y ?^ ufjjrJ and impoflible ; but it is endued with an un\\ caricd capacity of 

/fl^fl/'* V^f '*" " *f being diffufcd into multitude, which can never be exhaufled. And 

/x:^'"'*' io</' '^"^^llfhich it poflciTcs arifcs fnim its participation of the indefinite duad; the 

f "it'/Sire ^5!''!.!^j;tfiifion, and innumerable multitude. 

■ Kt of ^ ur pTOpcTty IS not confiucd to the chencoid, but is found in the following 
^^uut »*^ ^"??*! iiitt the right Ibe A C which is perpendicular to the indefinite line X Yi i* 
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er|ut1 to the quadraatal arch H.D| dcfiribed from the centre C, with the radius CD: then 
from the iiime centre C, with the federal didances C E, C F, C G, dcfcribe the arches ¥. /, 
F «9 G/, each of which muft be conceived equal to the firft arch H D, and fo on infinitely. 
Kow, if the points H, ^, /, », ^ be joined, they will form a curve line, approaching conti- 
nually nearer to the right-line A B (paralicl to C Y) but never effcifling a perfert coincidence. 
This will be evident from confidering that each of the fines of the arches H D, / £, « F, &c» 
beir^ lefs than irs rcfpe^ive arch, muft alfo be Jeff lhf.n the right-line AC, and coufequently 
«an ncTcr coincide with the right-line AB. 
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nifli the fpace placed between them In one plane, are parallel lines. 
And thus much we have extraded from the ftudics of the elegant 
Geminus, for the purpofe of explaining the prcfent definition.* 

But if other arches D/, Em, F^, &c. each of them equal to the right-line A C, and de- 
fcribed from oncccntic, tangents to the former arches H D, /E, « F, &c. be fuppofed; it 
ise\ident th^t the points H, i, m, o^ &c. being joined, ^ill form a curve line, which (lull 
pafa beyond the foimcr curve, and converge dill nearer to the line A B, without a pofiibility 
of ever becoming coincident : for fince the arches D/, £«r, F «, &c« have lefs curvature than 
the former arches, but are equal to them in length, it is evident that they will be fubtended 
by longer fines, and yet can never touch the right-line A B. In like manner, if other tangent 
arches be drawn to the former, and fo on infinitely, with the fame conditions, an infinite num- 
ber of curve -lines wil be formed, each of them palFing between Hf and A B, and continually 
diverging from the latter, without a pofTibility of ever coinciding with the former. This curve, 
which I invented fome years fince, I fufpe^ to be a parabola; but I have not yet bad opportunity 
to deteiminc it with ctainty. 



END OF THE FIRST VOLUME. 
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